-Punch along this edge for insertion into a binder- 


0010 3 *HEXTOASCII* 
0020 $O0Ry "HOW TO USE THE HEXPAD FOR ASCII INPUT 
0030 
0040 #SUBMITTED BY MATT WILSON» 137 ROSE STREET 
0050 3 YAGOONA NSW 2199» AUSTRALIA 
ae eta Pe, Oe ne ee aes 0060 
TENE: SEE ROS SSR ey Be AAR W SEE PT ER 0070 ;MODIFIED AND ANNOTATED BY LUX 
0080 


VOLUME Il» NUMBER 2 (ISSUE NO. 8) ~ SUMMER 1981 (AF-R/MAY/JUN) 0090 $This Prodram patches INVEC to permit ASCII 


SYM-PHYSIS is a quarterly rublication of the SYM~1 Users’ Grourys FP. O. ets vinrut from the Hex Kesrad on the SYM-1. 


Box 315 Chicory CA 95927, SYM-FHYSIS and the SYM-1 Users’ Grour (SUG) 0120 dhe ‘SCOPE Spiver progtem Published anoihe 
are oin mo way associated with Sunertek Systems Corroration (SSC) >» and 0130 ;SYM—4 Reference Manuel can be ratched through 
SSC has no resronsibility for the contents of SYM-PHYSIS. SYM is a 0140 $OUTUED, “Ih lub SEbendtaitel SGbl uence Bice 
redistered trademark of SSC. SYM-FHYSIS, from the Greeks means the q 0150 eon chbwedtar Sats Sidrivrast theveantrol 
state of srowing togethers to make grow, to bring forth. 0160 jcharecters: as non-erinting? vou will heve 

- F ; : ; ; 0170 $2 one-liners thirty-two characters horizon-~ 
on as Ge oe ee 0190 falls scrolling disrlay, | The combination of 
Goryrishts,. Fortions of SYM-FHYSIS may be reproduced by clubs and = edu- besidellie lf) Lada TGS td ala Biche dy Miageiad SN al ah 
cational institutions: and edertations of rrograms for other computers 
may be freely rublishedy with full credit siven and comelimentary cories 
rrovided to SYM-FHYSIS and the original author(s). Flease include @ 


0200 svide a simple alrehanumeric terminal, suitable 
O210 $for exrerimenting withy sayy TINYBASICy or 2KSAy 
0220 ¢both of which work wells even with only 4k. 


self-addressed stamred envelore with all corresrondence, eared HEXTOASCII .BA $0100 GOOL FOR UTILITIES 
se 0250 +MC $0F00 RAE USES FAGE Ol» 
Editor/FPublisher? H. Re "Lux" Luxenbers ja 3 ‘ 
Business/Circulation? Jean Luxenbers hao *08 REUBEN GES BET EE 
Associate Editors? Tlennis Halls Jack Brown 0280 ; SUPERMON SUBROUTINES 
Jack Giersyic 0290 . 
SUBSCRIPTION RATES (1981)! oaie bovine aedeueae 
USA/Canada ~ $10.00 for @ volume of four issues. Elsewhere - $13.50, ea wee che See ere 
Make checks Prayable in US dollars to "SYM-1 Users’ Grour', FP. O. Box 0240 OUTCHR OE $8A47 
315» Chicory CA 95927 Telerhone (916) 895-8751. 0350 ACCESS .DE $8R86 
Issue #0 the Introductory Issue (1979)» and Issues 1 through 6 (1980), anes ; SYSTEM RAM 
are availabley 5 @ Fackesers for $12.00 US/Canaday and $14.009 First 0380 
Class/Airmaily eleewhere. 0390 INVEC .DE $460 
0400 
COMMENTS & REMARKS 0100- 20 86 BB 0410 FATCH.INVC JSR ACCESS TO UNFROTECT SYSRAM 
baile ey Sovit se is, tt aa ee 0420 
We started the Users’ Grourr and its newsletter, because mo one else 0103- AY OE 0430 LIA #L,HEX.ASCII TO RESET INVEC JUMP 
had We feel that the main reason we were first is because we were OLOS— AO O1 0440 LOY #HrHEX-ASCII 
among the fortunate few to receieve 3 rrerroduction release of RAE-1 (on 0107~- 80 61 A&B 0450 STA INVEC+1 
cassette)» and were early able to recognize SYM/RAE’s true Frotential. O10A~ BC 62 AB 0460 STY INVEC+2 
We immediately used RAE’s editor for rerort writing. That’s why we O100D- 60 0470 RTS 
Justified getting 3 rersonal computer in the first Frlace (the edu- 0480 
ional value was Fure bonus). From rerort writing to mewsletter Fub- 0490 sNote in the Program below that GET.ASCII must be 
hing was @ natural ster. 0500 scalled as a subroutines even thoush used only once, 
O510 #It cannot be placed in the rrogram main~line because 
KAE’s Editor has been enhanced as a word processor by SWR-1, which we 0520 sof the was JSR SAVER and JMF RESXAF (which is built- 
hav uegradedy to rerhars a SWP-1.4. There may be a SWF-2 released one 0530 ¢in to NOLABEL) are designed to work together. The 
dau soony buty since the source code is "unrprotected"s most users have 0540 ¢rProgremming technmiaue used here is worth studying. 
their own customization. The fine Label Sort rrosgram by Cyr is a O550 
mice enhancement to RAE’s Assembler section. O1OE- 20 15 O1 O560 HEX.ASCII JSR GET.ASCII 
O111- 20 47 BA 0570 JSR OUTCHR FULL DUPLEX NEEDS ECHO 
In this issue we rublish what we feel is one of the most useful util- O114- 60 0580 RTS 
ities every a symbolic DISAssembler into RAE. The UISARAE combination 0590 
makes an extremely rowerful develorment tool. O115~ 20 88 81 0600 GET.ASCII JSR SAVER NEEDED MAINLY FOR RETURN 
0118- 4C BY 8B 0610 JMFP NOLABEL RETURN IS VIA JMFP RESXAF 
We also publish @ ‘besinners" level article on using the Hex Keypad as 0620 
an ASCII inrut device. There is far more rower available in SUFERMON 0430 +EN 
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COMMENTS & REMARKS (continued from 8% 


1) 


than is documented im the manual, Ferhars much more than even its 


ereator(s) realized! 


When we first started there was very little software for the SYM. Now 
there is far more coming im than we can rossibly rublish. One basis for 
selection for fublication is the User Community’s interests and hardware 
capabilities, We Fublish mo FORTH: tiny-cs FOCAL» XPLO -Frosramss for 


examrley since lansuase srours 


constitute, im seneraly serarate 


Communities + We rublish no Visible Memors or ColorMate sgrarhics 
Programs, because these would benefit only @ small rercentade of the 


readers. 


Even so» however: 3 large mumber of excellent general interest software 


cannot be published because of srace (and time) limitations. Most 


readers asked for fully commented source listings over disassemblies or 


ohJect code Listings, fully reali 
rublished rrodrams this would mean. 


zing the reduction in mumber of 


And mow we feel guilty about 


withholding all the fine software being made available. So we ask your 


agreement on the following Frrorasal: 


As before: coryrisghts remain with 
publication rightsy if Published in 


the authors we ask only first 
SYM-PHYSIS» or one-time rights, if 


published as part of a general collection of six or more itemsry to he 
$0ld on 28 non-Periodical basis. Authors would receive e complementary 
cors of the volume(s) containing their contribution(s). 


SYMPHYSIS caries no advertising, hence revenue is from subscrirtion 
only. Fublication will remain 40 single-sraced rages (70% reduction). 
We will mention sources of interesting “sSoodies" for the SYM - buts in 
general, no Prices, We will recommend only those rproducts we have 


rersonally evalusted and liked. If we like them enough and can rass on 


@ price savings to our resderss we 
Grour. 


will market them throush the Users’ 


We have been asked by several sources to Fublish full cdescrirtionsy 
specificationsy and Frrice lists for their entire Froduct lines as a 


service to our readers! We will be Fl 
future issues as raid edvertising. 


eased to insert such materials with 
Contact us for rates. Each issue 


reaches over 1400 subscribersys many of whom share their cories,. 


A DEDUCTIVE STORY (FART IT) 


There is mo need to continue this series because of a very welcome 
develorment., The May ‘81 issue of MICRO contains an excellent tutorial 
by Gres Faris, “How Microsoft BASIC Works": which is so comrrehensive 


thet we refer you to it instead, 


An endnote states thet the author “has been doing rostdoctoral research 
in neurobiology, and hores to rrogram microcomruter-based instru- 


mentation for 2 living.* How many 


others are migrating from the 


biolosdical to the comeuter sciences for econamic reasons? We see this 
student Cand faculty) trend on our own camrus as well. 


One correction: MICRO’s editor notes 
gurrorted by OSI and SYM BASIC’. 


half-wrong?). While OSI’s BASIC does 


that “Integer variables are not 
He is only half~risht (or is it 
not surrort integer varisablesys 


sdiving an error for LET A% = 2.5, BAS-1 fully surrorts the "ZX" suffix to 


variable mames+ For LET TESTX% Qe 


carrect value "2". 


(NOTE! We could only cheek out 
Microsoft for failure to surrort "KX", 
for the 9-didit version as well.) 


S» PRINT TESTZ will return the 


OSI’s lower-rrecision version of 
but we believe this may be true 
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A selected few SYMmers need no hele in exranding their systemsy 
rarticularly those who are disk-hased,. They are disassemblingy 
re-"“source"ingy enhancing, and relocating their RAEs, BASes» MONS: and 
hOSesy and moving their I/70s clear ur to the torr to rermit the maximum 
rossible amount of contiguous RAM for their arrlications rrograms and 
datay as well as for their orerating systems (which need not necessarily 
be contisuous)+ 


RAE and BAS are reassembled to reside im the same 8K block (since they 
are mever co-resident)» stored on disk, and recalled to RAM as needed, 
MONy toor lives on the disks and could even be considered as merely 2 
surrort to the LOS, since initial FOR (Power-On Reset) is to the DOS 
BOOT. The original ROMS are removed and stored and their address 
sraces ere filled with RAM. The only ROM needed is for the OS BOOT 
(the RBOOTs for FODS and CODOS are well under 256 bytes). All of the 
VIAs and the RIOT (the 6532 with its RAM: I/O» and TIMER) go into the 
tor one-half K of memory srace,. 


Since they have the know-how to do all thisy they meed not worry about 
software compatibility, having the skills to adart env rrosgrams they 
wishy not to mention the ability to write their owns with mo helr. 


On the other hand, those of us with cassettes want 3a larder rrorortion 
of ROM, and are burnings EPROMS to fill all available memory sears! 
Cassettes have 2 reel value for mass storage (we used them to back ur 
our disk-based mailing lists until we Provided a back-ur disk system)», 
but having RAE and BAS in ROM does save lots of time. We know, hecause 
our first RAE was provided us om cassette, and it does take time to read 
in two 4K blocks! Of course, that was part of the gamer to helr debug 
it before castings it rermanently in silicon. Ands for many months, till 
we sot our EFROMmer soins: we had to boot FODS on Power-on or system 
crash (while designing the RAE/FODS and BAS/FODS linkases) from the 
cassette. 


To summarizes @ cassette based system meeds lots of ROM surrorty a disk. 
based system very Littles on the other hands a disk based system may not 
need as much RAM as might be exrectedr because an exrerienced rrosrammer 
can “chain” and/or overlays Frrograms and datary or invoke ‘virtual*® 
MEMOTS + 


skins of "virtual" memorys we are testing Jack Brown’s SYM/FODS-FORTH 
designed for a 32K disk based system, Eight “screens” are resident, 104 
additional ere virtual, fetched as reauested. Only the whirring and 


clicking of the disk drives lets you know of the fetch. Incidentally 2 
screen is a FORTH text file of 16 64-character lines. 


Only where time is truly of the essence, as in hish res- olution 
animation gdrarhicsy or in real-time high freeuency signal Frrocessingy 
can one mever have enough RAM. Actuallys when working with the comruter 
in an interactive moder we don’t like heing kert waiting for lons 
rerlodsy but the second or two necessary for @ virtual memory access 


ectually erovides @ “breathing srell* and cam relax some of the tension! 


Answayy we have never felt constrained rersonally by the 32K "ceilins® 
imrosed on the RAM contiguity by the location of SUPERMON at $8000% and 
feel that the "transrortebility" of softwere between SYMs is @ far more 
imrortant faetor than RAM contiguity. We therefore leave MON im ROMs 
rut our DOSCes) at $4000-$7FFF, and have the 24K contiguous RAM from 
$O000-$5FFF for arrelications,. In one system we have installed the 
ColorMate at $9000-$9FFFs, and in another we have filled this dar with 
utilities in RAM. 
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SYSTEM EXPANSION SUGGESTIONS 

The RAE~1 SEt defaults are erprrorriate for a 4K SYM» and BAS-1 can be 
useful even within only 4K. What we are saying is that the SYM-1 can be 
useful with NO off-board exransion. RAE-1 is greatly enhanced by the 
addition of SWF-1y and BAS-1 is made much more responsive bs the 
addition of BRE-1. Both of these software rackasdes require a minimum of 
8Ky is @+» at least @ 4K exransion, 


A 4K exransion is very inexrensivels rrovided by merely “rissy-backins" 
a second set of 2114’s onto the existing set (they will clings togethers 
or vou may solder them, if you prefer), bending “"free* their chir select 
eins (#8) and wiring the already decoded 10 14% 18% 1C (all active low) 
lines directly to these rins in pairs. 


Alternatively, you may use the Blalock 4K RAM Board to hold the added 
chiesy but this will hide the Synertek logo! Alsoy it will cost you for 
10 18-ein sockets» se pair of caracitorss a pair of short i1é6-wire flat 
Jumeer cables with 1é-rin dir rluss on both endss and a rair of 16-Fin 
BoOCKetLS + 


A AK SYM is mices an 8K SYM is nicery and a 1é6Ky or 32K, or 64Ky or 128K 
(yess it can be done with memory bankins) would be even micer. Here are 
some of the afrroaches we have tried for memory expansions and our 
(definitely subJective) orinions, 


MOTHERBOARDS $ These were necessary im the days of exrensive 4K boardsy 
of which you needed many. Now with 32K on a2 single boardr a simple 
(short - less than two inches im length) cable or srecial socket is all 
vou meed for interconnection, A Sood examrle is the 32K Beta DIIKRAM Board 
(Yess you can intermix static and dynamic RAMS in a single system). 


A second argument for the motherboard arrroach: was that you could then 
add RS-232C» 20 mA loors cassette interfaces rrinter interfaces assorted 
rarallel and serial I/0 interfaces» timersy etc.» via plus in boards. 
Buty ALL OF THESE ARE ALREADY ON THE SYM! By traditions motherboards 
are hufferedy but tradition has mot insisted that the bus be rrorerly 
terminatedy and this can lead to troubles. Alsor on most motherboards 
some fancy rewiring is mecessary to rermit rart of a 4K block to reside 
on the SYM and another part to be on a rlug-in board. This makes it 
very difficult to make efficient use of the 3K block assidsned to only 
three VIAs on the SYM. 


We see mo need for the KIM-4 bus conceived by MOS Technology for the 
KIM-1» and orrehaned almost immediately by Commodore Business Machines» 
in order to push the FET over KIM! If someone save us a free boxful of 
$-100 boards we might consider setting a KIM to S~100 motherboard 
converters not Just to be able to use thems but to explore the idea of 
addins Z-80 CF/M rower to the system, On second thousht, we’d give ur 
the ideay and donate the boards to a worthy cause. We’d rather exrlore 
the 6809/FLEX Frossibilitiess we think the 6809 is rerhars the ultimate 
in 8 bit micros, 


SINGLE BOAR EXPANSION? We like the idea of a single 4°é" 32K T[IRAM 
card rlussins directly onto the SYM at the exransion conmectory and 
hiding modestly underneath it. The Beta board is an example of this 
BrrProachs The edse connector on the Beta board is designed to fit the 
"S-44" bus. This bus hes a uniaue ‘anti-symmetric* Prin assignment 
whichy when used with 4K or BK RAM boards, is indifferent to which way 
the board is inserted, Vers safer and mo socket ‘key" needed. 
Fortunately the HKeta designers also rrovided 44 holes on the card into 
which a right angled socket can be fitted from EITHER side. Derendins 
on which side is selected» the board will extend out fromy or tuck 
undery the SYM. (Note! We use the terms card and board interchangeably 


here) 
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We have dubbed this arrangements im which the board can carry a socket 
which Pluss directly onto the SYM Expansion Connectors the Reverse-KIM 
Dus Another example of such a card is the ColorMate. It has edse 
fingers for the Reverse-KIM bus. To use such a card (alone)» either 
solder two 44-rin connectors tosethery back-to-back» mount the rair on 
the SYM fingers and insert the ColorMate in the free socket, or solder 
the lugs of a 44-pin conmector onto the ColorMates and mount the socket 
onto the SYM’s edge fingers, 


HISK EXPANSION: If your memory exransion is motherboardless,s you can 
still easily add a disk controller. We like the 4"x6* HDE controllers 
which harrens to use the KIM-4 bus. We mounted the controller card to 
the bottom of SYM with strirs of Velcro (tm) material» right beside the 
Beta board, We rut 44-pPin connectors on both boards and wired 2 
"conversion" cable Joining the $-44 bus to the KIM-4 bus. The SYM with 
the two undersluns add-on boards is now mounted ator a rair of 5S 1/4" 
disk drivesy and is ‘“his* suystemy while the original VIM system is 
"hers". Jean and I can now work togethers side by side» each at our 
very own computers without having to resolve rriorities, or resort to 
interrurts. 


"CART CAGE" EXPANSION? While the card cade seems to resemble = an 
enclosed motherboard arrroachy it differs in one very sisnificant 
aspect. The motherboard contains mo bufferss in fact mo active or 
rassive elements of any kinds it is @ very simple two sided rrinted 
circuit boards servings merely to wire five 44-rin edge connectors in 
rarallel, The distance from the SYM socket to the furthest socket is 3 
1/4". We will discuss this arrroach in 2 serarate article in this 
issue. 


COLOR FOR THE SYM 

Ferhars the stronsest selling roint for the Arrle over the TRS-80 and 
the PET was its color graphics. We would like to remind you of Mick 
Turein’s ColorMate (see rrevious issues for reviews of this and other 
"“MicroMate" Products,» and write for his mew brochure). We were mildly 
disarrointed that the highest resolution (6C and 6R) modes of the 
Motorola MC6847 Video Display Generator were not implemented im the 
ColorMatey since the resolution was then only half that of the Arrle,. 


The reason for this limitation is best understood by examinins the RAM 
requirements for the 3C and 3R modes. The "3° implies that 3K of RAM 
are reauired to surrort these modes. In additions a "Control Resister’® 
is required. The 3K of RAM and the Control Resister are assigned a full 
AK address block. To implement the 6C and 6R srarhics modes in this 
same direct manner would require an inconvenient 7K address block. 


MicroMate now surrlies the ColorMate Plus as a 3K RAM “rigsy-back" 
add-on for the ColorMate. The extra 3K are “bank-switched" to rermit 46K 
of RAM and the Control Resister to surrort 6C and 6R srarPhics in only 4K 
of SYM space. Also two “‘rages* for 3C and 3R! We use $7000-$9FFF. 


MicroMate also has a ROM Bank SwitchMate for the SYM which rermits six 
ROMS and/or EFROMS to reside im sockets Ply P2,s and PS, This could 
rermit (we thinky since we have not yet received ours) patches to RAE-1 
(@6dey SWF-1) to co-reside in BAS-1 sracer and BAS-1 enhancements to 
co-exist in RAE-1 srace,y with bank switching under Frosram control, 


We have seen copies of the ColorMate Users’ Grour Newsletters rublished 
by MicroMate to erovide customer surrort. Dick is to be commended for 
Providing so much application softwere for his hardware Froducts. Andy» 
speaking of newsletters and passing out commendations, let us mention 
Rockwell International’s excellent surrort of the AIM-65 with their 
INTERACTy and Saturn Software’s (Jack Brown) SOFTNEWS for SYM-FORTH and 
Extended SYM-BASIC. SYM-PHYSIS 816 


MORE COLOR FOR THE SYM 

We are mow dealers for RCA Frroductss having established an excellent 
Dunn & Bradstreet rating during our first vear! We have had on orders 
for nearly five weeks now (six weeks was Fromised),» the VF-3301. This 
unit offers an interesting alternative to the KTM-2 as an RS-232 
terminal for the SYM-1s for those wishing color grarhics and rather sood 
single voice music carabilities. We are very much impressed with the 
published specifications, and will review its Frerformance in Issue 
Now 9 


It rermits either 24 rows of 40 characters (including lower case with 
descenders ~ better than the Arrle!) or 12 rows of 20 characters (useful 
for those with imeaired vision)» andy with a set of 128 user defined 
characters (ahead of the KTM-2)» provides interesting Srarhics, if the 
illustrations in their brochure are for-real. We will have to try it on 
the SYM ourselves before we can comment further. 


The VF-3303 is the deluxe modely with built-in RF Modulator (with sound 
subcarrier). If you ere interested in either unity write or Fhone RCA 
for literature, and contact us for delivery (slow) and prices (mildly 
discounted), 


We wlan to use ours mostly as 2a displays using the KTM-2/80 for 
“serious" terminal I/0 because of its more “classical" keyboard. 

ANOTHER WAY TO GO 

When we bought our KIM@-1ly so many years agoy we bousht a Micro Tech- 
nology Unlimited (MTU) Fower surrly to drive it. After reading Hal 
Chamberlin’s mow-classic article on computer musics we rurchased the 
MTU DAC (Lisital to Amalos Converter) Board and the Advanced Music 
Software Fackasde to drive it. We have since done Stereo-IIACy and ere 
thrilled by the new Musical Instrument Synthesis Software Fackase (more 
on this elsewhere). 


When we wanted hidh resolution srarhics we ordered the MTU Visible 
Memory 8K RAM and its associated software. When we needed additional 
memors to bring the 8K on-board and 8K Visible Memory ur to 32Kr we 
eurechased the now-discontinued 16K DRAM board: together with the MTU 
“Card File" for the three boards, or cards: one of whichy the SYM, fits 
into the tor slot. The system was totally reliabley even with no 
buffering on the little motherboard. 


MTU decided mot to set on the KIM-4 bandwasons since KIM~4r by 
nitions includes buffering, and to make the edge connector Finout 
2 ntiagllyw identical with that on the KIM (also mow SYM and AIM). Ke 
advised that KIM-4 boards do nots in senerals fit the Card File. 
However the HIE Disk Controller (KIM=4)» and all other 4*°x6" cards of 
anu pinouts do fit into unwired 44-rPin comnmectors om the arrlication 
commector side of the Filer and are easily wired to the motherboard 
side or to the apelicaetion conmmector socket. 


We have described above our first 32K MTU/SYM exransionrs but Fointed 
out that the old 16K DRAM board has been discontinued. Since we are 
installing our old 16K board in the SYM at the school’s Microrrocessor 
Lab for student usey we needed some tyre of rerlacement. Our decision 
was to replace the old board with MTU’s dual rurrose 15 3/74 K RAM/Disk. 
Controller Card. The "missing" 1/74 K is occuried by a 2546 byte 
ROOTSTRAF ROM (which itself surrenders 8 bytes to serve as control 
redisters for the disk controller. For awhile we’1ll be using it rurely 
ag a RAM board. The only inconvenience is that the urrer half of the 
memory is write-rrotected on reset, and must be unrrotected by writing 
to one of the control resisters. We will Just add this little task to 
our standard lod-on utility ratch. 
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ANI MORE ON DISK SYSTEMS 

With the MTU Disk Controller Card described above comes complete 
documentation and software (on an 8" disk) for the MTU CODOS (Channel 
Oriented Disk Orerating System). All you need add is one or more 
single or double density, single or double sided, 8* disk drivess rower 
surpliess and interconnecting cables and you will have lots of on-line 
mass storasge. Each SIDE of a double density, double sided disk holds 
500 Kbytes. We will be adding one or more such drives this summer. 


We have been studying COLOS, and find it to be vers rowerfuly and fast» 
because of the IIMA arrroach. We think we will like it. conos is 
already ratched to RAE-1l» and we will be generating the links to BAS~-1. 
We will in the future surprort both COLOS and FOUS. In faectry we have 
made arrandements with MTU to adart and market SYM versions of a1] MTU 
softwares since the KIM and AIM versions are not ready-to~so for the 
SYM. 


We still like the 5 1/4" FOUS system for rersonal use. It is much more 
comracts and 5 1/4" drives rotate only when eccessed, The larser 
drives run continuously, and we find the noise distracting. So why the 
need for an 8" sustem? Because our subscrirtion list of 1400 names 
spreads over three 5S 1/4" diskettesr and to do a search or a sort 
reauires shuffling and dealing diskettes like a deck of relaying cards, 
That’s why! Based om both Fersonal and business exreriencer we feel 
that an 8“ system is “overkill" for rersonal user and that a S 174" 
sustem reeuires too much manual disk handling for even 2a small 
business. We willy of course surrort both, because we ourselves need 
both. 


AN ABSOLUTELY ZERO-COST ASCII KEYBOARD 

Way ur in front of this issuer on rade 822s to be srecificy we sive each 
of our readers an ABSOLUTELY FREE ASCII KEYBOARD. Actually, sou already 
received it as a hidden bonus with your SYM. We’re Just telling you how 
to use it. Certainly we all knew that you could enter ASCII charactersy 
at the cost of four keystrokes rer characters by using the SHIFT and 
ASCII keysr followed by the two hex digit code. But vou really need 
only two keystrokes rer character, 


Enter the rublished ratch at $0100 to change INVECs it will fit the very 
minimum SYM. Them G 100 “ers. You cam now inrut @l1 MON commands by 
their ASCII hexcodes. For examples, to inrut G 200 “ers, enter the 
sequence 47 32 30 30 OD (don’t enter the sraces). Try wsins the M 
command to modify the memory. Use 40 instead of My 20 (space) instead 
of the right arrows to advance, and Ol instead of CR to terminate 2 
command > You mas use either 20 (-) or 2C (+) as the delimiter between 
rarameters. Instead of LIt 2 <er® (actually L2 <ers)» use 4C 32 Olly etc, 


We had fun usins thiss relocated out of harm’s ways, ur in the unused 
score buffery with BASIC and RAE» using the video monitor om the KTM-2 
as our disrlay. With RAE vou must NOF the echo im line 570» since RAE 
handles TECHO in its own was. Of coursey we rrefer the full terminals 
but if you implement the aerrroech followed by Len Green orn Prase 2-219 
scrolling alrhanumerics slowly along the six seven-sesment disrlays, you 
will have full alehanumeric carebility at zero cost. And if you exrand 
the character generator for the score outrut Frogram to include the full 
set of alrhanumerics and comtrol codesr you will have @ 32-character 
horizontal scrolling disrlay, analogous to the ticker-tare hard cory in 
use before roll rarer was added-on to the old TTYr back im the sood old 
days (remember the old newsreels of the ticker-tare parades?)., We can 
also consider the score display as "free", since vou buy 8 score as test 
deary not as an I/O unit! This could be lots of fun with Timy BASIC. 


Now let’s dive credit where it is dues the idea is not ours, It was 
(continued om rase 8320) SYM-FHYSIS 8:8 


o 


. © 6 © 


3O011- 10 F8 0660 BPL MOVE1 

0010 + HISSINK’S SYMBOLIC DISASSEMBLER 0670 
0020 3013- E8 0680 INX 
0030 +BA $3000 3014- 86 ES 0690 STX KPARTIAL 
0040 +OS 3016~- ERD 01 34 0700 MSG3 LDA MESS37xX 
0050 +ES B019~- FO 06 0710 BEQ FIN.3 
hae 301B- 20 63 AS 0720 JSR OUTVEC 
0070 3 LATA LOCATION LIECLARATIONS 301E~ EB 0730 INX 
ee 301F- D0 F5 0740 BNE MSG3 
0090 STEF DE $5 3O21- 20 1B BA 0750 FIN.3 JSR INCHR 
0100 PGM.FTR DE $03 3094- C9 44 0760 CMF #/I! 
0110 LBL.FTR “DE $05 3026- FO 1E 0770 REQ CONT 
0120 FARTIAL. DE $ES 3028- C9 4C 0780 CMF #/°L 
0130 FTR.STRT +DE $E6 BO2A~ LO 06 0790 BNE GO.RAE 
0140 RUN.NU DE $E8 302C~ AO BO 0800 LIY #$80 
0150 END DE $69 3O2E- 84 ES 0810 STY *XPARTIAL 
0160 FORMAT +DE $ER 3030~ LO 14 0820 BNE CONT 
0170 LENGTH .DE $EC 0830 
0180 LMNEM +DE $E0 3032- 4C DE 30 0840 GO.RAE JMF RAE. RTN 
0190 RMNEM DE $E£E 0850 
0200 YSAVE DE $EF 3O035- A2 00 0860 FASS2 LIX #0 
O210 FCL +DE $FO 3037- BL 3B 34 0870 MSG.4 LIA MESS4»X 
oO220 FCH +DE $F A 3O3A- FO 04 0880 BEQ FIN+4 
0230 LBL. IlIx +DE $F2 303C- 20 63 Ab 0890 JSR OUTVEC 
0240 TEMP +DE $F 4 3O3F- E8 0700 INX 
0250 INVALID “DE $FS 3040- DO FS 0710 BNE MSG.4 
0260 LINE.NU DE $F6 3042- AO 40 0920 FIN.4 LOY #$40 
0270 TXT.LOW +E $100 3044- 84 ES 0930 STY XFPARTIAL 
0280 LEL.LOW +DE $104 0940 
0270 3046- A2 00 0950 CONT LUX #0 
0300 + SYM ROUTINES USED 3048- BD ID 33 0960 MSG1 LIA MESS1+X 
O310 304K- FO 06 0970 BEQ FIN«1 
0320 INBYTE DE $8109 304II- 20 63 AS 09780 JSR OQUTVEC 
0330 NIBASC .DE $8309 3050- EB 0990 INX 
0340 INCHR -DE $8A1B 3051- TO FS 1000 ENE MSG1 
0350 ACCESS +E $886 3053- 20 19 Bt 1010 FIN.1 JSR INBYTE 
0360 TECHO +E $A653 3056- 85 E7 1020 STA XPTR.STRT+1 
0370 OUTVEC DE $A663 3058- 20 D9 B81 1030 JSR INBYTE 
0380 RAE.WARM +E $R003 305R~- 85 F6 1040 STA XFTR.STRT 
0390 305I- A2 00 1050 LIX #0 
0400 § MACRO DEF “NS 305F- BD FO 33 1060 MSG2 LIA MESS2+X 
onae 3062- FO 06 1070 BEQ FIN.2 
0420 11187 »MD (ADR.1 AUR.2) sSET ADR - Z FAGE 3064- 20 63 Ab 1080 JSR OUTVEC 
0430 LOA XxALR. 1 3067- EB 1090 INX 
0440 STA XALIIR, 2 3068- DO FS 1100 BNE MSG2 
0450 LOA xXADR. 1+ 306A- 20 19 81 1110 FIN.2 JSR INBYTE 
0460 STA XALIIR. 241 3060- 85 EA 1120 STA xXEND+1 
0470 +ME 306F- 20 19 B1 1130 JSR INBYTE 
0480 4072- 85 E STA XENI 
0490 !1ISA +40 (ADIR.1 ADR.2) #SET ADR - MEM TO Z FAGE hae” Gee? fies 
0500 LOA ALR. 1 3074- 24 E5 1160 BIT *FARTIAL 
0510 STA XALR.2 3076~ 50 07 1170 BUC PA+1 
0520 LOA ALR. 1+1 3078- AY 00 1180 LIA #0 
eee ais eenere te 307A= 85 ES 1190 STA PARTIAL 
0540 +ME 307C~ 4C C3 30 1200 JMP FA.2 
0550 1210 
0560 3 GET START ANI END ALIRESSES 1220 3 DIS PROGRAM 
0570 1230 

3000- 20 44 34 0580 JSR TOGGLE  +¢TURN ON ECHO 1240 FAe1 SA (LBL.LOW FGM.FTR) 

3003- AP 00 0590 LIA #0 

3005~ 85 EB 0600 STA ¥RUN.NU $ZERO RIT 7 307F- AD 04 Ot 

S007 65 FS 0610 STA XINVALID SYM-FHYSIS 8:39 3082~ 85 3 SYM-FHYSIS 8210 

3009- AZ 12 0620 LOX #$12 3084- AL OS O1 

SOOR- BS ES 0630 MOVE LDA SES yx 3087- 85 D4 

3O0D- 90 50 34 0640 STA Z.STORE+1,X #SAVE ZERO FAGE 


3O10- CA 0650 DEX 3089- [10 16 1250 BNE DIS.AS #ALWAYS - FIRST RUN TO SET UF LBLS 


1260 START SA (TXT,LOW FGM.FTR) 3101- 69 OO 1740 ALC #0 


3103~ 85 F7 1750 DIS.A STA ¥LINE.NUFL 
3OBR~ AL OO O1 31l0S- 20 BY 32 1760 JSR A.STORE 
BO8E- 85 13 3108- 18 1770 clu 
3090- All OL O14 3109 AS F4 1780 LIA XTEMF 
3093- 85 14 B1LOBR- C9 60 1790 CHF #640 FRITS? 
310Ll~ FO OB 1800 BEQ COMMENT 
BOSS- AP 95 1270 LIA #$95 ¢SET START LINE NUMBER 310F- C9 4C 1810 CME #$4C ; IMP? 
3097- B85 Fé 1280 STA X*LINE.NU S1l11i- FO 04 1820 BEQ COMMENT 
3079- AP 00 1290 LIA #0 B113- CF 6C 1830 CMF #660 5 (IMP)? 
309B= 85 FS 1300 STA *XINVALTD B1iS~ no on 1840 BNE CK.LEL 
309 85 F7 1310 STA *LINE.NU+1 BlA7~ AS FS 1850 COMMENT Lua xINVALID 
SO9F- 85 Fa 1320 STA TEMP 3119- LO 09 1860 BNE CK.LBL 7IN DATA MOLE 
1330 DIS.AS SZ (FTR«STRT PCL) 31iLR~ A? BE 1870 LIA #$BB see 
Siil- 20 BP 32 1880 JSk A. STORE 


SOAL~ AS ES O- 85 F4 1890 STA XTEMF 


SOA3- B85 FO 3122- 00 CE 1900 BNE INC+LINE 
BOAS~ AS E7 1910 
BOA7- 8S Fi é 1920 CK.LBL JSR LABEL SCHECK IF LABEL REQUIRED 
1930 ECS NO.LBL iNO 
ZOA9- 20 EE 30 1340 USMBL. JSR INST.DIS sULUISASSEM AND DSPLY INSTR 1940 LOA #/L 
BOAC~ 20 8B 32 1350 JSR PCALJ 1950 JSR A.STORE 
BOAF™ B85 FO 1360 STA *PCL FUFTIATE FCLyH TO NEXT INSTR 1960 LHA xFCH 
BOBRL- 84 FA 1370 STY X*FCH 1970 JSR ASC.STORE 
BOR3- C4 EA 1380 CRY XKENIM1 1980 LOA XFCL 
BOR 90 F2 1390 BCC DSMBL #PCHSEND+L 1990 JSR ASC. STORE 
BOR7Z~ [10 06 1400 BNE SET.RUN $PCH=END44 2000 LIA #0 
ZOR9~ AS EY 1410 LOA xEND 2010 STA XINVALID 
SORR- CS FO 1420 CMF OXFCL 2020 NO.LEL. LIA #$20 
‘ 1430 BCS DNSMBL gPCL A =ENT 2030 JSR A. STORE 
1440 SET.RUN BIT XRUN.NU $CHECK BIT 7 FOR RUN ¥ 3141~ 2040 OF. CODE LOA *kINVALID 
1450 BMI FINISH 3143~ 2050 BNE ERR 
1460 FAs? SZ (PGM.FTR LBL.PTR) $SET END! LABEL FILE 3145~ 2060 LUX #0 
B1L47~ 2070 LOA (PCL*X) #GET OFPCODE 
20C3- AS 03 2080 TAY 
30C5- 8S 0S 2090 LSR A FEVEN/ONL TEST 
30C7- AS LA BCC IEVEN 
BOC9~ BS 04 LSR A sTEST BIT 1. 
BCS ERR #XXXXXX11 INSTR INVALID 
ZOCR- 1470 LIA ##80 CMF #422 
%OC 1480 STA %*RUN, NU REQ ERR 910001001 INSTR TNVAL IE! 
SOCK 1490 LOA *kXPARTIAL AND #407 MASK 3 RITS FOR ALNRESS MONE & 
3OnL- 1500 BEQ START ORA #480 FALL INUEXING OFFSET 
BOUS~ 1510 JMP PASS2 2170 IEVEN LSR A 7LSEB INTO CARRY FOR 
1520 2180 TAX $LEFT/RIGHT TEST BELOW 
32. 1530 FINISH JSR ASC. STORE *MOVE) POINTER UP 2 LOA MODE sx 7INDEX INTO ADLIRESS MODE TABLE 
1540 LIA #0 RCS RTMOLE jIF CARRY SET USE LSD FOR 
32 ibSe0 JSR A,STORE $MARK END OF TEXT LSR A SPRINT FORMAT INDEX 
2 1560 RAE. RTN LUX #$12 GRan 
34 1570 MOVE2 LUA Z.STORE+1»X RESTORE ZERO PAGE LSR A IF CARRY CLEARy USE MSI! 
1580 STA X$E5 xX LSR A 
1590 TEX RTMODE ANI #$F ;MASK FOR 4=BIT INDEX 
14600 BRL. MOVE? BNE GETFMT $$0 FOR INVALID OF COLES 
34 1610 JSR TOGGLE FRESTORE TECHO ERR LOY ##80 #SUBSTITUTE $80 FOR INVALID OF 
BO 1620 JMF RAE. WARM 3169 AY OO 2280 LIA ##0 SET PRINT FORMAT INDEX TO 0 
1630 316B- AA 2290 GETFMT TAX 
1640 INST.01S BIT *RUN.NU : 2300 LOA MODE29X $¢INDEX TO FRINT FORMAT TABLE 
i 1650 REL OF CODE ¢BIT 7 = 0 2310 STA XFORMAT $SAVE FOR ALNRESS FIELI FORMAT 
3OF2- 18 1660 INC.LINE CLC 2320 ANID #603 gASK 2-BIT LENGTH O=1—BYTE 
BOF3~ FB 1670 SEL 2330 STA *XLENGTH $1=2-BYTEy 2=3-BYTE 
BOF4 14680 LOA XLINE.NU 2540 TYA 30F COLE 
: 1690 ALC #STEF 2350 AND #$8F yMASK IT FOR 1XXX1010 TEST 
3OF8- 85 Fé 1700 STA *LINE.NU 2560 TAX #SAVE IT 
SOFA- 20 BO 32 1710 ey Sere nie 2370 TYA j50F COME TO ’A’ AGAIN 
SOF AS F7 1720 LO [NE .NU+ me ) 2380 LOY ##03 
3OFF- 90 02 1730 BCC DIS.A SYMPHYSIS 83114 2390 CFX #$8A SYM-FHYSIS 8112 


. ~ fer! My om) 


SL ZE— 
3180- 
3181- 
3183~ 
3184- 
3185- 
3187~- 
3188- 
318A~ 
31B8B- 
318C~ 
318E- 
3190= 
zie tag 
3194- 
3196~ 
sL97— 
319R- 
3190— 
Re At lees 
31A1~ 
S1LAS~ 
SLAS@ 
31LA7- 
31A8- 
3LAP- 
S1LAB- 
SiAD- 
31LAF- 
31B1- 
31B3- 
31B5- 
31B8~ 
SL BY= 


SIBB- 
31 BIH 


J3LBF= 


S1iCi- 2 


31C4- 
3106- 
31C8- 
B3ICA- 
Ji Co- 
SLCF= 
3100- 
sls 


3104 2 


3106- 
SALG~ 
BLlA~ 
BLT 
SALLI 
SLEO- 


S1IE2~ 2 


SLES 
SLES6- 
3LEP- 


JIEC= 
pall i 
31FO- 
31F2- 
31F4- 


33 


33 


2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
25460 
25:70 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 


MNNIIX1 


MNNDIIX2 


MNNDIXS 


PRMN1 


PRMN2 


Xx. END 


’ 
CK. BIT 


BEQ 
LSR 
BCC 
LSR 
LSR 
ORA 
EY 
BNE 
INY 
DEY 
BNE 
LIX 
TAY 
LIA 
STA 
LIA 
STA 
BIT 
BFL 
LIA 
LOY 
ASL 
ROL. 
ROL, 
DEY 
BNE 
Arc 
CMF 
BNE 
LIA 
STA 
JSR 
DEX 
BNE 


LDA 
STA 


LOA 
JSR 


LIA 
REQ 
LIA 
JSR 
LIA 
PHA 
JSR 
PLA 
ANI! 
CMF 
BCC 
FHA 
LIA 
JSR 
LIA 
JSR 
PLA 
JSR 
JME 


LIA 
CMF 
BNE 
LOA 
STA 


MNNDIIX3 
A 
MNNIIXS 
A 
A » OO101XXX 
#$20 >» OO111XXX 
SXXXYYY10O -> OO11LOXXX 
MNNIIX2 #XXXYY100 => 
>XXXXXO00 —= OOOXXXXX 


00100XXX 


MNNIIX1 
#$03 


MNEML»Y 
*LMNEM 
MNEMR+Y 
XRMNEM 
*XRUN.NU 
END.NMEM 
#600 
#905 
XxXRMNEM 
XLMNEM sSHIFT S BITS OF CHAR INTO 
A §(CLEAR CARRY) 


sFETCH 3-CHAR MNEMONIC 
s(FPACKED IN TWO BYTES) 


PRMN2 
¥$3F 
¥43F 

=atS 

#’, 
xINVALILD 
A.STORE 


sALL “?’ OFFSET 


sQUTFUT A CHAR OF MNEMONIC 


PRMNI 


(PCL YX) 
TEMP 


#$20 
A. STORE 


*xINVALID 
CK. BIT 
#/S 

A. STORE 
(PCL +X) 


sYES, QUTFUT AS DATA BYTE 


ASC.STORE 


#$7F 
#$20 
xX. END 


#$20 

A. STORE 
#5 

A. STORE 


A. STORE 
END. LINE 


(PCL »X) 
#$2C 
ENTI.NMEM 
*XPCH 
KYSAVE 


sRIT? 


7FORM INDEX INTO MNEMONIC TABLE 


sCHAR COUNT FOR MNEMONIC FRINT 


SYM-PHYSIS 8:13 


6 


31F6é~- 
31F8- 
31FA- 
31FC- 
SiFF= 
3201- 
3203- 
3205- 
3207- 
3208- 
320A- 
320C- 
320E- 
3210- 


3212- 


3215- 
3217- 
3219- 
321B- 
3210- 
321F- 
$221- 
$223- 
3225- 
3227- 
3229- 


322B- 


322D- 


32 


31 


3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
32970 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 


END.NMEM 
PRADR1 


PRADIR2 
BYTE2 


PRADRS 


XPCL. 
=+3 
xFCH 


« LABEL 


XPCL. 
xYSAVE 
xPCH 
END. NMEM 


XPGM.FTR 
#4 
XPGM.FTR 
=+3 


KPGM.PTR+1 


* ERR 


#806 
#403 


> PRADRS 


*LENGTH 
PRADIRS 
XFORMAT 
#$E8 
RELADR 
#°L 

#2 
FRADR2 
*RUN.NU 
CK. REL 
#'°S 


¢ A. STORE 


(PCLDY 
ASC. STORE 


sCOUNT FOR 6 FRINT FORMAT BITS 
#IF X=3 THEN PRINT ADDRESS VAL. 
#NOQ PRINT IF LENGTH = 0 


*HANDLE REL ADDRESSING MODE 
;PRINT TARGET ADDRESS 


+MORE SIGNIFICANT BYTE FIRST 


BYTE2 
xRUN,NU 
PRADRA 
xFORMAT 


SEA ER 


4c 


3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3400 
3610 
3620 
3630 
3640 
3650 
3460 
3470 
34680 
3690 
3700 
3710 


NZERO 


PRADR4 


CK. REL 


RELAIIR 


PRNTYX 
PRNTAX 


#/* 


§ A+STORE 


xFORMAT 
PRADRA 
CHAR1-19X 


¢ A, STORE 


CHAR2~19X 
PRADIIR4 
A.STORE 


PRADRL 
*RUN.NU 


. RTS1 


END. LINE 
*xFORMAT 


* #$10 


RTS1 
CPCLD FY 


¢ PCADJ2 


PRNTYX 


#/L 


SEE CORRECTION ON FAGE 8:34 


+TEST NEXT PRINT FORMAT BIT 
7IF Of DONT PRINT 

+ CORRESPONDING CHAR 
sOUTFUT 1 OR 2 CHARS 

9(IF CHAR FROM CHAR2 IS Or 
sDON’T PRINT IT) 


SPELSH + DISPEL + 2 TO) “Ar tYe 


eR OT Aiea 


SYM-FHYSIS 8214 


327A- 20 B9 32 3720 JSR A.STORE 4320 NO.INC LEY 
B27 68 3730 FLA 4330 BNE NXT.CHR 
B27E- 20 AO 32 3740 JSR ASC.STORE 7PRINT TRGT ALLS OF BRANCH 4340 LOA XFCH 
3281- BA 3750 PRNTX TXA AND RETURN 4350 CMF (LEBEL. IDX) +¥ 
3282- 20 AO 32 3760 JSR ASC. STORE 4360 BNE CK.ENI 
S285- 24 £8 3770 RIT *RUN.NU 4370 LNY 
3287- 10 10 3780 RPL RTS1 A380 LOA kECL 
3289~- 30 OF 3790 EMI ENI!.LINE 4390 CMP (LEL. IDX) +Y 
328B- AS EC 3800 FPCADJ LUA XLENGTH $0=1-BYTE, 1=2-BYTE, 2=3~BYTE 4400 ENE CK.ENI! 
S28- 38 3810 SEC 4410 CLO $LABEL MATCH FOQUNE! 
B2BE- Aa FIL 3820 FCALJ2 LOY *PCH 4420 RTS 
3290- AA 3830 TAX $TEST DISFL SIGN (FOR REL 4430 CK.ENE! LOA XLEL. TLIX 
B291~ 10 OL 3840 BFL PCADIS 3RRANCH). EXTEND NEG 4440 CMF XLBL.FTR 
B293~ 88 3850 DEY  ¢BY DECREMENTING PCH 4ASO BOC NXT.LEL ¢ACC < MEM FOR BR 
3294~ 65 FO 3860 FCADUS AUC *KFCL 4460 LOA XLEBL. IDX+1 
B296- 90 O1 3870 BCC RTS1 FECL+LENGTH (OR DISFL) +1 TO 7A’ 4470 CMP XILBLPTREL 
3298 C8 3880 INY #CARRY INTO ’Y’ (FCH) 4480 ECC NXT.LBL 
3299- 60 3890 RTS1 RTS 4490 RTS sCARRY SET FOR RETURN WITHOUT MATCH 
3700 4500 
B29A- AY AD 3910 END.LINE LIA #4A0 sMARK EOL. 4510 3 THE TABLES FOLLOW--=- 
B29C- 20 BF 32 3920 JSR A.STORE 45120 
329F~ 60 3930 RTS 4530 MODE BY $40 $02 $45 $03 €010 $08 $40 $09 $30 
4 3940 
B2A0~ OB 3950 ASC.STORE FHF 
B2AL- 24 EB 3960 BIT *RUN.NU 4540 3 XXXXXXZO INSTRUCTIONS 
B2A3~ 10 15 3970 BFL A.STORE+1 4550 +BY $22 $45 $33 400 #08 $40 £09 $40 $02 $45 
B2A5- 48 3980 FHA 
B2A6- 4A 3990 LSR A 
32A7~ 4A 4000 LSR A 
B2A8- 4A 4010 LSR A 4560 5 Z=0y LEFT HALF BYTE 
32A9- 4A 4020 LSR A 4570 3 Z=1» RIGHT HALF BYTE 
BRAA- 20 09 83 4030 JSR NIBASC 4580 RY $33 $00 $08 $40 $09 $40 $02 $45 $83 $10 
B2AlI~ 20 BY 32 4040 JSR A. STORE 
B2B0~- 68 4050 FLA 
B2R1- 20 09 83 40460 JSR NIBASC 
32h4- 20 #9 32 4070 JSR A, STORE A590 BY $08 $40 $09 $00 $22 $44 $33 $110 $80 $44 
B2K7- 28 4080 FLF 
B2KB~ 60 4090 RTS 3 33 
4100 4 i aa 
4110 A.STORE FHF 3326~ 00 11 22 4600 +BY $00 $11 $22 $44 $33 410 $8C $44 $9A $10 
4120 STY *YSAVE B329~ 44 BS LO 
4130 LOY #0 332C~ BC 44 9A 
4140 STA (PGM.FPTR) rY 
4150 CLC 4610 EY $22 $44 $33 $00 $08 $40 #09 $10 $22 $44 
4140 INC XPGM.FTR : 
4170 ENE FG.RTN 3%34~- OF 10 22 
4180 INC XPGM.PTR+L Se yom AA 
4190 FG+RTN PLE 333A~- 33 LO 08 4620 +BY $33 $110 $08 $40 $09 $62 
4200 LOY *YSAVE Z3BN- 40 OF 62 
4210 RTS 4630 3 YYXXXZO1 INSTRUCTIONS 
4220 3340~ 13 78 AY 4640 «RY $13 $78 $A9 
4230 3 SUBROUTINE LABEL.» RETURNS CARRY CLEAR IF MATCH 3343-00 44650 MODE? BY $00 ERR 
4240 B344~ 24 46460 BY $21 51MM 
4250 LABEL SGA (LBL eLOW LBL.InX) S345— OL 4670 eBY $01 ;Z-FAG 
3346- 02 4480 +BY $02 FARS 
3347~ OO 4690 «BY $00 ¢IMPL. 
3348- 80 4700 +BY $80 #ACC 
3349- 59 4710 «BY $59 9 (Z-FAG YX) 
B34A~ 40 4720 BY $40 §(Z-PAG) 1Y 
334R~ 11 4730 +BY #414 $Z~PAG»X 
S2ns- AO Ot 4260 LOY #1 7SKLE Ri SRA Ao 4740 RY $12 7 ABS ¥X 
Ben7— 2C 4270 oRY $2C 3340 06 4750 BY $06 ABS YY 
B2ne- AO O38 4280 NXT.LEL LIY #3 ¢SKIF 2N0 FART OF ADDR & *L* 334E- 2A 4760 .BY $40 3 (ARS) 
32nA~ ES F2 4290 NXT.CHR INC XLBL.IDX 334F-— 05 4770 LEY $05 3Z-FAGYY 
10 02 4300 BNE NO.INC 3350~ 1m 4780 BY $10 # REL. 
S2nE~-~ E6 FS 4310 INC ¥LEL. TDX+1 SYM-PHYSIS 8315 3351- 20 29 20 4790 CHARL BY ¢2C $29 $2C $23 $28 $41 SYM-PHYSIS 8316 


A a e* me) 


3354- 
3357- 
335A- 


335n— 
3360~ 
3363- 
3366- 
3369- 
336C~ 


336F~ 


3370- 
3373- 
3376- 
3379 
337C- 


337E— 
3381~- 
3384~ 


3385- 
3388~- 
338R- 


338n- 
3590- 
3393- 


3395- 
3398- 
339B- 


339D- 
33A0- 
3SA3~ 
B3AS~ 
3SAB~ 
33AR~ 
33AE-~ 
B3AF - 
33R2- 
SSBS= 
33E8~ 
B3R9- 
33RC- 


33B0- 
33C0- 
33C3- 


33C5- 
33C8~ 
33CB~ 


33C0~ 
33nl0- 
33D3-— 


3305- 
S33L8~ 
330K 


3300- 
33EO~ 
33E3- 


4970 


4980 
4990 
5000 


SOLO 
5020 


5030 
5040 


S050 
5060 


5070 
S080 


CHAR2 


; 
MNEML. 


- 


- 


“ 


MNEMR 


- 


- 


- 


MESS1 


+BY $59 $00 $58 $00 


XXXXX000 INSTRUCTIONS 
+BY $10 $8A $1C $23 


+BY $8A $10 $23 $90 


+BY SAE $69 $A8 $19 


+BY $24 $53 $197 $AL 
XXXYY100 INSTRUCTIONS 


+BY $1A $5B $55 $AS 


XXX1010 INSTRUCTIONS 
+BY $AE $AE $A8 $AL 


XXXYYY10 INSTRUCTIONS 
+BY $15 $9C $60 $9C 


XXXYYO1 INSTRUCTIONS 
+BY $84 $13 $34 $11 


XXXXX000 INSTRUCTIONS 
+BY $18 $62 $5A $48 


+BY $54 $44 $C8 $54 


+BY $08 $84 $74 $B4 


+BY $72 $F2 $A4 $BA 
XXXYY100 INSTRUCTIONS 
+BY $F4 $AA $A2 $A2 


1XXX1010 INSTRUCTIONS 
+BY $44 $68 $B2 $32 


XXXYYY10 INSTRUCTIONS 
+BY 1A $1A $26 $26 


XXXYYYO1 INSTRUCTIONS 
+BY $C4 $CA $26 $48 


+BY $0L! $0A 


$00 


$23 


$00 


$49 


$29 


$68 


$28 


$74 


$R2 


$72 


$44 


$00 


$8B 


$10 


$00 


$69? 


$69 


$6E 


$74 


$F4 


$72 


$44 


$1B 


$Al 


$7C 


2 $94 


$E8 


$74 


$74 


$88 


‘START ANDRESS =%/ 


$Al $90 


$00 $29 $19 


$23 


$00 


$A0 


$88 


$94 $F4 $B4 


$F4 $CC $4A 


$72 


$F4 


$C8 


$C8 


$00 
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33E6- 44 44 52 
3S3E9- 45 53 53 
S3EC- 20 SIi 24 
33EF~- 00 
33FO- OF OA 45 
S3F3- 4E 44 20 
3SF6- 41 44 44 
S33F9- S2 45 53 
33FC= 53 20 3D 
33FF- 24 00 
3401- Of OA 44 
3404- 49 S3 41 
3407- 53 53 45 
340A- 4D 42 4C 
3400- 45 2C 20 
3410- 4C 41 42 
3413~- 45 4C 53 
3416- 20 46 49 
3419- S52 53 54 
341C- OL OA 4F 
341F- S2 20 52 
3422- 45 S34 SS 
$425- 52 4E 20 
3428- S4 4F 20 
342B- 52 41 45 
34QE- 20 28 44 
3431- 2C 4C 20 
3434- 4F S2 20 
3437- 52 29 3F 
343A- 00 
343k- OD OA SO 
S43E- 41 53 53 
3441- 20 32 00 
3444- 20 86 8B 
3447- ALD 53 AG 
344A- OF BO 
344C- 80 53 Ab 
344F~ 60 

USE OF THE 

With RAE» 


assemble DIS et any arrrorriate addressr 


S090 MESS2 +BY $00 $0A ‘END ADLDIRESS =$’ $00 

5100 MESS3 +BY $00 $0A ‘DISASSEMBLEs LABELS FIRST’ 
5110 +BY $00 $0A ‘OR RETURN TO RAE (IlsL OR R)?’ 
S120 MESS4 »BY $0D $0A ‘FASS 2’ $00 

5130 

5140 TOGGLE JSR ACCESS sECHO CONTROL 

5150 LIA TECHO 

5160 ORA ##80 

5170 STA TECHO 

5180 Z,.STORE RTS 

5190 

5200 +EN 


DNISASSEMBLER (DIS) 


say $XXXX*r and store 


the obJect code on mass storase for future use, 


When you wish 
Enter RAE 


at 


from mass storade,. 
modify the default SEt 


code 
and 


enter its obJect 
start ($BO00), 


to use DISy 
its cold 


parameters to meet your needs (more on this below). The object code to 
be disassembled should also be in RAM? or in ROMy if you want to work 
on MONy KAS» or RAE! 


Next enter RUN $XXXXy 
enter L to det the Label File set ur. 
the starting and ending address of the file to be 


Ly or Ry 


ONLY FOUR HEX 


error there is no way to erase. 
Fassy 


this first 
will build ur 
For PASS2 you 
You may 
large a block 
nis. You 


enter 


will 
be allocated for 


and when [IS sives you your choice of entering Dy» 
When rromrted to enter 

disassembled, ENTER 
If you enter any digits in 
agains For 
and DIS 


DIGITS AND LO NOT HIT RETURN. 
You must abort and bedin 
enter the address limits of the obJect coder 
the complete Label File. 

asked for starting and endings addresses. 
partial ranges for the obJect coder derending on how 
available for the "source code" to be generated by 
soon get the knack of how much source code erea should 
each 1K or 4K block of obJect code, SYM-FHYSIS 8218 


ere once asain 


is 


$00 


The following example, in which DIS is asked to disassemble itself» 
will illustrate the disassembler’s use (2@ 24K system is assumed)? 


The obJect code is located at $3000-$344F» so when RAE is entered, SET 
$0200 $2FFD $3500 $3FFIly to allow rlenty of room for the source code 
without “clobberins" the obJect code. Then enter RUN $3000 to call 
MIS. For this example enter 3000 and 344F (for both rasses) when the 
limits are reauested. REMEMBER - NO COMMAS: CARRIAGE RETURNS? OR 
ERRORS PERMITTED. 


When RAE ’s ">" Prompt rearrearss ture PRint <er> to see the source code 
Listing. You would need add only a «BA $xxxx at the hesginnings and a 
+EN at the ends to be eble to ASsemble vour rrogramys if there were no 
external references (including rages 0 and 1). Sinee there arey you 
need only rerlace the ‘’L’ for these labels with @ ‘$’» or use DE 
PSOUGO-OPS 6 The latter is rrefereble,y since “meaningful" labelsy or 
mnemonics may then be substituted more easily. 


Now you are rrerared to studyy comments enhancer relocetey modify» 
EPROM or whatever you wish to do with the rrogrem-. 


A Fartial listing of DIS’s outeut of DIS follows: so that you may see 
how it handles rotential "rroblem* areas. Note the ’#’ line following 
RTS and JMP instructions’ these ere to flag rossible tables. Note how 
the .BY’s are used to indicate non~-orcodess and how the ASCII values 
are given as “comments" to aid im locating embedded text. Note that 
there are still a few areas where DIS shows that your brainrower is 


still needed occasionally by SYM. But what @ rerfect SYM-biosis! 


PARTIAL DISASSEMBLY OF DIS BY IIIS 


0100 JSR 13444 2155 L33on RTI 


0105 LIA #600 2160 ORA ##40 

0110 STA X#E8 2145 +BY $02 

0115 STA xX$FS 2166 js¢Lines 2170 3285 deleted 
0120 LOX #$12 3290 L340l ORA L440A 

0125 Look LDA $E5+X 3295 EOR ##53 

0130 STA L34509xX 3300 EOR ($53X) 
0136 $lLines 135 to 205 deleted 3305 +BY $53 7S 
0210 STY *$ES 3310 BY $45 gE 
0215 BNE L.3046 3315 «BY $40 7M 
Ye20) L3O32 JMP LSODE 3320 +BY $42 +B 
Onn Ff 3325 «BY $4C aL 
0230 L3035 LIX #400 3330 +BY $45 vE 
O259 WesO57 LIA L343ByxX 3335 BY $2C oy 
0240 REQ 13042 3336 $Lines 3340 3520 deleted 
0241 slLines 245 to 2065 deleted 3525 RY $4F rau 
2070 BCC L32ne 3530 +BY $52 oR 
2075 RTS 3535 +BY $20 ; 
2080 + 3540 +BY $52 oR 
2085 L32FF RTI 3545 +BY $29 +) 
2090 +BY $02 S550 +BY $3F tas 
2095 +BY $45 gE 3555 sBY #00 

2100 +BY $03 3560 L343 ORA LSOOA 

2105 +BY $10 P S565 EQR ($53¥xX) 
2110 +BY $08 3570 +BY $53 7S 
9 hs] +BY $40 5 $o7a +BY $20 ; 
2120 +BY $09 3580 »BY $32 #2 
2125 +BY $30 70 3585 +BY €00 

2130 +BY $22 fin 3590 L3444 JSR LBEBS 

rigs Sab +BY $45 5E. 3595 LIA LA6S3 

2140 +BY $33 #3 3600 GRA #$80 

2145 +BY $10 +f 3605 STA LA6S3 

2150 +BY $08 3610 RTS 
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(continued from rage 8:8) 


supmitted by Matt Wilson» whose address is in the rrogram listind. He 
also sent alongs @ cory of an overlay he rlaces on the keypad to assist 
in determining the fFrorer numeric codes to use with each letter or 
symbol. Note that this rrogram surrorts lower case, also, 


SYM PRINTER GRAPHICS 
Jack Gieryic has sent 
us 8 number of srarhics 
rrodrams for the SYM 
Visible Memory System» 
including one to draw 
the figure shown here, 
Jack is one-uF on us in 
having @ graphic prin 
ter. The original of 
the figure was coried 
from the Visible Memory 
bit image with the 
Paper Tiser 445 with 
grarhics ortioan, To 
euote Jack directly 
“This Printer (or one 
dike it) is an excellent addition to the ‘’rerfect’ systemy which 
includes MTU’s Visible Memory. I’11 also be trying MFI’s 886 FPrinter 
so I’11l be able to do a comparision." 

WILL THERE BE A VOLUME 37? 


We know of mo commuter newsletters which have survived rast their third 


vear as originally conceived, Eric Rehnke’s KIM-1/6502 User Notes 
(later renamed 6502 User Notes), 2 bimonthly, made it omly through 
No, 17, and that issue wes manyy many months late! All subscribers 


received cories of the first issue of the new mesazine COMPUTE. im lieu 
of the never issued No. 18. COMPUTE. itself, is actually the successor 
to the "late" Pet Gazette, VIFER, for the RCA VIF» completed only two 
volumes» and only after 2 long interval did Vol, 3 besgin to arrears 
under a new editor, 


Ronald Clemrs editor of The TARGET? an AIM65 newsletter, erologizes for 
the several month delay of the most recent issue of the bimonthly. We 
ourselves had to Frerare @ double issue last vear to fill @ gary and 
cut down from a bimonthly to @ auarterly, to make the Fain mot less 
intense» Just less freauents On the other handy MICKO and 
COMPUTE. went from bimonmthlies to manthlies during the rast yvear,. 


Just what is the "Viability Factor"? It would arrear to be @ raidy mot 
“volunteer"» multi-rerson staff, which obviously means revenue other 
than from subscriptions: such as advertisingy softwares hardware» other 
Fublicationss ete, We would never have sone into the second year, had 
there not been the Fotentisl of hardware/software seles to ray for 


Jdean’s times She mow hes two rart-time emrloyees to hele in fillings 
orders. 
On the editorial sider howevery we have had no helr uwntil mow, The 


ehone calls keer us so busy that we cannot rossibly keer ur with the 
norresrondenceys including written reauests for urgent helr,. 


The diskettes, cassettess end hard cory manuscripts conteining items 
for Publication and/or sale are back-losding. These include Camrbell’s 
“SARGON II for the SYM"y Vrtis’ "Tins Pilot for SYM",s Holt’s "TECO for 
SYM“» to list just a few examples. There is far more auality software 
ALMOST AVAILABLE for the SYM then we would ever have thought rossible a 
He elena SYM-FHYSIS 8120 


Fublishing untested Frogramss howeverys or marketing undebussedys 
undocumentedy software would immediately release a flood of letters and 
rhone calls full of wrath and euestions. Far hetter to rolish the 
items firsty and get letters and calls full of thanks and. praise. 
Incidentallyy thanks for all of the eso-building letterss we have 
received only one criticel letter since we sterteds and when we rointed 
out that the writer had somehow forgotten to read the instructionsy he 
wrote 8 very mice serology. 


Next vear we will be traveling much of the timers thanks to a sabbatical 
leaves and have wondered how or even whether to continue with Volume 3» 
but that rroblem is being resolved. Denny Hall hes Joined us as an 
associate editor with this issue. He is @ rsucholosist by trainings 
bought an Arrle to learn ony and is another migrant into the computer 
field for economic reasons. He is building ure seeed on the SYM very 
auicklyy will handle @11 corresrondence and letters for hele, and will 
review and edit all software submissions. 


He will be ereraring a "SYM-1 User’s Manual"y which will be designed to 
hele mew owners with mo rrevious electronics backsround to get the most 
from their SYMs. This manual will make the SYM a much more arrrorriate 
entry-level system for a much broader class of Fotential users, and 
will hele sell more SYMsvand set more software develorment soings and 
$0 on and ome We feel that neither Commodore (KIM): mar Sunertek (SYM) 
ever realized the rotential of this vast market. While Commodore is 
soing after one segment of the educetional market with FET, we feel 


that SYM can also fill the hardware segment of the educational market. 
We intend to Fursue this area further. 


With Denny shoard we can fulfill some of the above obJectivesrs look 
forward to ~2@ Volume 3» and rerhars even 2 return to @ bimonthly 
Publications 


SOME COMMENTS FROM DAVE KEMF 


Here are some extracts from 2a letter from Dave which you may find of 
interest? 


Dear Lux, 

| enjoyed Hugh Campbell's letter in issue 5/6. The November or 
December issue of Softalk (an Apple magazine) had a good article on 
program protection which said, in effect, that 'to some people, 
protecting a piece of software with anti-copying code is like waving a 
red flag in front of a bull.! | couldn't agree more. | rarely 
actually use commercial software but copying it is loads of fun - 
there is nothing more satisfying than outwitting a fellow programmer. 


A while back you asked in what format software should be 
published in SYM-physis. Of the three possible formats - hex dump, 
disassembly, and commented source, - the disassembly is the worst. It 
takes up lots of space on the page but contains no more information 
than a hex dump. |! wish you would publish the software you now 
distribute on cassette in hex format and let us readers type it in and 
do our own disassembly. You could still offer cassettes for those who 
don't like to type, but | suspect that your copying workload would 
drop considerably. 


Regards, 


Care. 


David P. Kemp 
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"FAIL-~SAFEING" THE VIAS ON RESET 

In a very brief note. Philir Kohl taught us two very important facts 
about the SYM» one involving the use of the VIAs, the other concerning 
BASIC. We’ll expand on both of his lessons in this issue. Both were 
based on his study of the Gieryic EFROM Frogrammer described in Issue 
No, 5/6 


The srecs for the 6522 roint out that RESET sets most internal resisters 
to zeror and sets both the A and B Forts to the INPUT state. This is 
surrosed to ensure that no srurious outruts are generated, meaning mo 
outreuts not under computer control. So why do the relays im Jack’s PROM 
Burner reset to the closed condition, arrlying +5 Yr and +25 V to the 
EPROM sockets an obviously “‘risky" condition? One should not insert @ 
chirp with rower-ony mor should one leave an EPROM sittings around 
indefinitely with an unnecessary +25 V arrlied, 


The answer is obvious once vou figure out the reason for the FF’s when 
vou enter a .V A800 after RESET. You set the followings?! 


AB0OO FF FF 00 00 XX YY FF FFrZZ 


The 00’s indicate that the rorts are set as inputs, all righty but the 
FF/s at $A800 and A801 indicate that all ones are being inrut. 
"Floating" ineut lines tend hishy sisnaling ones. These floating inrut 
lines goings to the reley~-drivins 7404 from 3FPB3 and 3FPR4 are treated as 
if they were high outrutsy and the relays close. 


The solution is to ‘unfloat" the lines to @ low state, thus allowins the 
relays to "float" oren. Phil suggests a 1K resistor to ground at each 
of the 7404 inruts. Very simpler eh? (as many of our Canadian friends 
would exrress it!). With @ non-inverting buffer this rroblem would not 
occurs but it still might be safer to actually tie the line hishy rather 
than to derend on the ur-float. 


We recommend installing a back biased diode across each relay coil to 
shunt the current which the coil inductence keers flowing after 
switch-off back into itself until it reacefully decays. 


Phil also rerlaced the 25 V relay driven by SPRS with a SPIT ture 
(Madnecraft W172 DIP-1» or eauivalent). He connected the 2CB2 signal 
(AA~-5) to the normally closed contect and the +25 Vo surely to the 
normally oren contact. 


He indicated also how to modify the circuit to handle 2732’s» by using 
3FR3 to carry the All signal to Pin 21» and using SFB4 and 3FES to drive 
the two relays. The reauired software changes should be obvious: on 
studging the rrogram. 


SPEEDING UF BASIC FROGRAMS 

Fhil Nohl rerorts that it tekes Jack Giervic’s EPROM Burner Frogram some 
O4m26s to rrosram s comrlete 2714 (somehow it always seems so much 
londer at our place!). The actual “burning" time is 01m40a (nominal). 
Thus the BASIC “overhead" time is O2m4és. Ky rerlacins the constants 
within the Frodgram with Fredefined variables (which need be comeuted 
onls once)» he reduced the total running time to O3m2éss the overhead 
time is now onl O1m46s» 8 large rercentage recuetions 


One minute seems like @ longs: longs: time when burning an EPROM, since 
there is absolutely no sisn of ens actions excert for the flashing red 
LED we installed to warn us of Fower-one The saving is not only in 
times but in the anxiety end uneertainty of waeitings waiting, weit- 
TMB te eeee Sov before we burn our next EPROM: we’ll first burn out @ll 
our constants! We can then save TWO minutes when we start burnings 
2752's! SYM-FHYSIS 8122 


ON .CT ANI THE USE OF THE DISK VECTORS 


KAE-1 has three “undocumented” commands intended for disk system 
linkage, If you have no disks you may use them for other rurroses,. As 
a matter of fact, to correct a “bus" in RAE which does not rermit «CT to 
work as it should (see section 10-0 of the Reference Manual) one of the 
disk vectors (associated with LOad) is used to vector to @ ratche 


The “fix" consists of settings the cassette/disk flag at $EE to O01 (to 
indicate disk)» which vectors the rrogram through the [ISC.IN vector at 
$F 42$F7 to the watch and then back to RAE’s cassette input program. The 
rurprose of the watch is to force the reading of the Frosrams on the cas- 
sette in seavence mo matter what the ID may be. The ratch may not be 
needed (have not verified this) if the last FUt or GEt left a 00 If at 
HOLOO. [f the watch is present GEt will always read the mext file on 


the cessette-. 


Tf you have the third rrintins of the manual the watch as presented may 
be ain the middle of your source code if vou change SEt. Use the 
following instead? 


Set $EE to OL 
Set $Fér$F7 to AO 00 
Set $A0-$A7 to AY OO BO 10 O1 4C 68 EF 


A TAPE DIRECTORY SYSTEM 

What else cam you do with the disk vectors if you don’t have disks? Let 
Bill Wherrie tell you. We didn’t have time to try this ourselves, but 
the idea looks sood,. The source can be assembledr with ,.CT (see 
abovel)» im a 16K system. As moted below, our checksum after assembly 
did not adree with the one given by Bill, 


0010 A Tare Directory System 

0020 Bill Wharrie 
0030 272 Erb St. We 
0040 Waterloor Ont, 
0050 Canada N2L 361 
00460 lec. 1980 

0070 


0080 The sustem described below uses the RAE commands 

0090 2C, =EN and LO to imelement @ cassette tare 

0100 directory. The command IC becomes Llirectory Command 
0110 and surrorts six sub-commands as detailed below. 


0120 

0130 COMMAND DESCRIF TION 

0140 Sic C Fon name Create file with #nn and NAME name 
OLSO ne 0 Fr lelete file #nn 

01460 ne G Get directors from tare 

0170 SUE) LT Initialize (clear) directory 

0180 ene bk List directors 

0190 >C F date Fut directory to tare with ortional 
0200 date code, 

0210 The system assigns space on the cassette tare in 

0220 a straightforward manner -- a11 files begin at 


0230 multieles of 15 on the tare counter. It is ur to 
0240 the operator to correctly rosition the tare. The 
0250 DIRECTORY file is arbitrarily assisned file #00 

0260 and cassette counter 0000. The user should rosition 
0270 the tare some distance in from the leader (I use 

280 10 counts)» stor the tarer zero the tare counters 
0290 and then write the directory file. This can serve 
0300 as a zero reference when using the tare later ~~ 
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0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
0S10 
0520 
0530 
0540 
0550 
0560 
0570 
0580 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
0800 
0810 
0820 
0830 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
O91LO 
0720 


Just load the tarer ture SIC G (er) (cr)+ start 

the tarer and zero the counter when the syne search 
indicator extinguishes. The Create sub-command 
checks to see if the filet is already in user and 
Puts the file in the first available space, if found. 
File names may he ur to 13 characters in length ~- 
longer names will be truncated. The directory file 
structure uses 16 butes for each file -- 1 byte for 
the file #» two butes for the tare counter and 13 
for the name. Srace is rrovided for 16 files, including 
the directory, 


The syntax for the ENter and LOad commands is as follows: 


ZEN Fron ENter (write) file #nn to tape 
>LO Fron LOad (read) file #nn from tare 


The file number MUST be surrPlied, 

Each command searches the 

directors for the srecified file #. If it finds the filer 
it prints the directory line and then Fremets the user 
as follows? 


CUE TAPE TO nnnn 
THEN HIT RTRN. 


NOTE: I am not using remote control of my cassette. 
Therefore the routines that rromrt the user DO NOT turn 
on the remote control, 


ERROR MESSAGES 


The following error codes are used by the system 
The commands that mey return these errors ere given 
in rerentheses following the descrirtion 


30 Tllegal sub-command (IC) 

31 Sub-command missing (DC) 

32 "F* missing hefore file# (ENy LO» DC C» DC D) 
33 Directors full (10 () 

34 Filet in use (DC C) 

$5 Filet missing (ENy LO) 

36 File not found (DC [ly EN» LO) 


USING THE SYSTEM 


The obJect code occuries 3 rages of 

memory and the directory itself one rage, The 

obJect code loads to $1B00 to $1IFE and the 

directors is from $1E00 to $1EFF. 

The checksum for .V 1ROO,LIFE is $3R54, 

(EDITOR’S NOTE: OUR CHECKSUM WHEN ASSEMBLED WAS $3R4E!) 
Load @ cassette in the recorder, acvance the 

tape some distance rast the leadery and zero the counter, 
Enter 20C I (er), then 200 P (er). 

After the rromrt rress record and relay 

on the recorder and hit return -- this will mark your 
zero roint on the tare. 

As you add files to the tare,r use IC C to add them 

to the directory. Kefore you remove the tare from 

the recordery write the urdated directory to the tare 
with >0C P date(cr). 
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LROO- 
1BO2- 
1BO4- 
1RO6- 
LBOB- 
LBOA- 
1BOC- 
LBOE- 
1Rk10- 
1B12- 
LB1S- 
LB1L7- 
LEBLA~ 


Ag? 
85 
A? 
85 
A? 
85 
Ag? 
85 
ag 
80 
A? 
Bn 
60 


20 
co 
no 
A2 
6C 
k9 
cy 
nO 


00 


00 


8B 


RO 
O14 


0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
04460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 
0550 
0560 
0570 
OS80 
0590 
0600 
0610 
0620 
0630 
0640 
0650 


SP See nee MD ner ee ee er we 


USES RAE‘’S DC» 
fC LOOKS AFTER 


CASSETTE TAPE DIRECTORY SYSTEM 
WRITTEN BY BILL WHARRIE 
AUGUST 1980. 


EN AND LO COMMANDS 
THE DIRECTORY 


EN DOES A "FUT" 
LO DOES A *GET* 
, MONITOR ROUTINES 
ACCESS +DE $8886 
ASCNIB +E $8275 
OQUTXAH »E $82F4 
OQUTEYT +DE $82FA 
NIBASC »DE $8309 
CRLF DE $8340 
INCHR DE $8Aib 
OUTCHR +LE $8A47 
LOALT -DE $8078 
DUMFT «DE $8&87 
; SYM VARIABLES 
TAPIIEL +E $A630 
TEMF ~DE $A647 
FIL +DE $A64E 
P2b »DE $Aé4C 
P3L +DE $A64A 
, RAE REFERENCES 
ERROR +DE $BOOE 
RAE. HOT +DE $BOSE 
NXTFARM »DE $B502 
RAE. PUT «DE $EF95 
LCVEC DE $EC 
ENVEC +DE $FO 
LOVEC +DE $F2 
GETRYT »DE $B2E6 
GETRBUF +DE $B46A0 
DOCME +DE $B6AE 
CRT +DE $135 
’ 
+BA $1600 
+OS 
5 SET UF RAE VECTORS 
FATCH LOA #L rc 
STA XDICVEC 
LDA #Hr IC 
STA KNCVECHL 
LOA #L2ENT 
STA XENVEC 
LUA #HyENT 
STA XENVEC+1 
LUA #LysLOAD 
STA LOVEC 
LOA #HrLOAL 
STA LOVECt1 
RTS 
¢ DC MAIN ROUTINE 
; READ SUB-COMMAND ANID JUMP 
nc JSR ACCESS 
CFY #450 
BNE DC1i sSUB-CMD MISSING IF Y=50 
LUX #$31 
JNP (ERROR) 
net LIA CRTVY 
CMP #/I 
BNE =+4 
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f" 


1B2E- 
1B31- 
1B33- 
1B35- 
1B38- 
1B3A- 
1B3C~- 
1B3F- 
1B41- 
1B43- 
1B46- 
1B48- 
1B4A- 
1B40D- 
1B4F- 
1BS1- 
1BS4- 
1BS6- 


1BS9- 
1EBSA- 
LESB- 
1BSE- 
1B60- 
LB62- 
1B64- 
1B67- 
LB68—- 
1B6A- 
LE60- 
1B70- 
1B71- 
1B74- 
1B76- 
LBs 7 = 
1E7A- 
1LB7B- 
2B7E- 
LB7F- 
LB80- 
1B81- 
LEB82~ 
1B8S- 
1B87- 
LR8A- 
1BBE- 
IBSE~- 
LE9O- 
LB93— 
1R94— 
LB95- 
LEB96—- 
1LB97- 
LB9A~ 
LB9LI— 
LB9E- 
LBS 
1BAO- 
1BA2- 
LBA4- 


LBA7- 
1BAA~ 
LBAC— 


1B 


1B 


ic 


ic 


iD 


BO 


o1 


RO 


Ol 
1E 


BO 


in 


0660 JMF INIT 

0670 CMP #’C 

0680 BNE =+4 

06970 JMP CREATE 

0700 CMP #’L 

0710 ENE =+4 

0720 JMP LIST 

0730 CMP #’P 

0740 BNE =+4 

0750 JMP PUTD 

0760 CMP #°G 

0770 BNE =+4 

0780 JMF GETD 

0770 CMP #’D 

0800 BNE =+4 

0810 JMP DELETE 

0820 LDX #$30 

0830 JMP (ERROR) 

0840 6 DC C Fnn 

0850 + CREATE FILE #nn 

OB60 CREATE INY 

0870 INY sPOINT TO ARGUMENTS 

0880 LDA CRT+rY 

0890 CMP #°F sFILE# PRECEDED BY ‘’F’ 
0900 BEQ CR1 

0710 LOX #$32 

0920 JMP (ERROR) #"F* NOT FOUND 

0930 CR1 INY sPOINT TO FILE # 

0940 LIX #$A 

0950 JSR GETBYT 

0960 LDA $10A 

0970 CR2 PHA #SAVE FILE # 

0780 JSR FINDFILE sSEARCH DIRECTORY 
0990 BCC CR3 *#CARRY CLEAR IF OK 
1000 TAX 

1010 JMP (ERROR) 

1020 CR3 PLA #RECOVER FILE # 

1030 STA DRCTRY*X !X POINTS TO NEXT FREE SPACE 
1040 INX 

1050 INX +¢POINT TO LO HALF OF COUNTER 
1060 CLC 

1070 SED 

1080 LIA DRCTRY~167X !GET CNTR# OF PREVIOUS FILE 
1090 AUC #$15 sALLOW COUNT OF 15 RTWN FILES 
1100 STA DRCTRY+xX sSTORE NEW CNTR# 
1110 DEX 

1120 LIA DRCTRY-169X 

1130 ALC #0 sPROPAGATE CARRY 

1140 STA DRCTRY +X 

1150 cLo 

1160 INX 

1170 INX sPOINT TO FILE NAME 

1180 INY sPOINT TO FILE NAME IN BUFFER 
1190 FNLOOF LUA CRT+Y sMOVE FILE NAME FROM BUFFER..++ 
1200 STA DRCTRY+X + TO DIRECTORY 
1210 INY 

1220 INX 

1230 TXA 

1240 AND #$F #00 UNTIL X IS A 

1250 BNE FNLOOP #MULTIFLE OF 10 

1260 JMP RAE.HOT #RETURN TO RAE 

1270 5 LOOK FOR FREE SPACE IN DIRECTORY 

1280 FINDFILE JSR LOOKUF 

1290 BCC ERRORS4 

1300 LDX #0 


SYN-FHYSIS 8:26 


1BAE- BO OO 1E 1310 FLOOF2 LIA BPROTRY +X 1conD- C9 FF 0430 CMF #$FF 


LiREI= Cf FE 1320 CMP #¢FE 4COF=~ FO: 11 0440 BEQ ENDLIST 
1BB3- FO OL 1330 BEQ OKEXIT s;FOUND FREE ENTRY 1C011- 20 25 1C 0450 JSR PRTLINE $sTYPE CURRENT DIRECTORY LINE 
LBBS- C9 FF 1340 CMP #$FF 1€14- EO 00 0460 L2 CFX #0 sCHECK IF END-OF-DRCTRY REACHED 
1EBR7- FO 09 1350 REQ OKEXIT sINSERT AT END OF DIRECTORY 1016- FO OA 0470 BEQ ENDLIST 
LBB9- 8A 1360 TXA 1C18- DO EC 0480 BNE LOOP2 
LBBA~ 18 1370 ELC 1C1A- 8A 0490 LSKIF TXA 
LEBRE~ 69 10 1380 ADC #$10 1C1B- 18 0500 cLc 
1BEII- BO OA 1390 BCS ERROR33 *sDRCTRY FULL 1€1C- 69 10 0510 ADC #$10 
LBRF- AA 1400 TAX 1C1E- AA 0520 TAX 
LBCO- DO EC 1410 BNE FLOOF2 sALWAYS 1CiF- 4€ 14 10 0530 JMP L2 
18 1420 OKEXIT CLC 1022- 4C SE BO 0540 ENDLIST JMF RAE.HOT 
90 07 1430 RCC FEXIT OS50 ¢ PRINT CURRENT DIRECTORY LINE 
1BCS-- AY 34 1440 ERROR34 LIA #$34 1C25- 20 4% 83 0560 PRTLINE JSR CRLF 
LBC7- TO O2 1450 BNE =+3 1C028- AY 46 0570 LIA #°F 
LBC9- AY 33 1460 ERRORS3 LUA #$33 1C2A- 20 47 BA 0580 JSR OUTCHR PRR, Fi 
1BCR- 38 1470 SEC 1C2n- BD OO 1E 0590 LIA DIRCTRY»X 
LBCC- 60 1480 FEXIT RTS 1C30- 20 FA 82 0600 JSR OUTBYT sTYPE FILE NUMBER 
1490 3 y 1C33- AY 20 0610 LIA #/ 
1500 scT F2 1C35~- 20 47 BA 0620 JSR OQUTCHR 
1C38~- E8 0630 INX 
1C39- BD 00 1E 0640 LUA DRCTRY +X 
0010 $ TAPE DIRECTORY - FILE 2 1C3C- 20 FA 82 0650 JSR OQUTBYT sTYPE CASSETTE COUNTER 
0020 5 1C3F- ES 0660 INX 
0030 5 >bC I ~~ INITIALIZE DIRECTORY 1040- BD 00 iE 0670 LDA DRCTRY»X 
0040 3+ FILL DIRECTORY FILE WITH SPACES 1043- 20 FA 82 0680 JSR OUTBYT 
0050 ¢ SET FIRST LINE 10446- AY 20 0690 LOA #/ 
ABCIi- AZ OO 0060 INIT LIX #0 1C48- 20 47 BA 0700 JSR QUTCHR 
LBCF- AY 20 0070 LIA #’ 1C4k- E8 0710 FRTLOOF INX 
1Bli- 90 00 1E 0080 ILOOFL STA DRCTRY»*X 1C4C- BA 0720 TxA 
LBL4~ ES 0090 INX 1C40- 29 OF 0730 AND #$0F s00 UNTIL X IS Aves 
LBOS- DO FA 0100 BNE ILOOFL sFILL WITH SPACES 1C4F- FO 09 0740 BEQ PRTEXIT § MULTIPLE OF 16 
O110 § 1CS1i- BD 00 1E 0750 LDA DRCTRY»X 
Abn7~ A2 10 0120 LIX #610 1054~- 20 47 BA 0760 JSR OUTCHR 
LBnG- AY FF 0130 ILOOF2 LIA #¢FF 1C057- 4C 4B 10 0770 JMP PRTLOOF 
LRNB-~ 90 00 1E 0140 STA DRCTRY»X sMARK END-OF-DIRECTORY LC5A- 60 0780 PRTEXIT RTS 
1BE- 8A 0150 TXA 0790 3 >IC P date -- WRITE (PUT) DIRECTORY TO TAFE 
LBOF- 18 0160 CLC 0800 # AUD date TO HEADER IF SUPFLIED 
LBEO- 69 10 0170 ALC #$10 *MARK EVERY 16TH LOCATION 1C5RB- C8 0810 FUTI INY 
LBE2- AA 0180 TAX 1CSC~ 20 02 BS 06820 JSR $B502 sFOINT TO NEXT NON-SPACE IN BUFFER 
LBES~ LO F4 0190 ENE ILOOF2 1CSF- CO 5O 0830 CFY #¢$50 
0200 § 1061- FO 12 0840 REQ Pi 9NO DATE ENTERED 
LBES~- A2 OB 0210 LOX #11 1063- A2 00 0850 LIX #0 
VBE7- BD 03 10 0220 ILOOFS LIA FILEOyX #SET FIRST LINE 1065- B9 35 O01 0860 FLOOF1I LDA CRTvY sMOVE DATE INFO TO HEALER 
ABEA- 94 00 1E 0230 STA DRCTRY*xX 1C068- C9 20 0870 CMF #’ sEND IF SPACE READ 
LBED- CA 0240 DEX 1C6A- FO 09 0880 REQ FL 
TREE 10 F7 0250 BRL. LLOOFS 1C6C- 90 OC 1E 0890 STA DRCTRY+t12»X 
LEFO- 18 0260 ELC 1C6F- C8 0900 INY 
LBFi- 4C SE BO 0270 JMF RAE.HOT 1C70- E8 0910 INX 
O280 + 1C071- EO 04 0920 CPX #4 
0290 § BE L -- LIST DIRECTORY 1C073- DO FO 0930 BNE FLOOPL 
0300 5 1C75- A2 00 0940 F1 LDX #0 sPOINT TO FILE 0 
LBF4~ 20 40 83 0310 LIST JSR CRLF 1077- 20 AB 1C 0950 JSR CUE sFPROMPT USER 
LEF7~ A2 00 0320 LIX #0 ‘ 0960 3 SET UP PARAMETERS FOR SYM SAVE 
LBF9- BO BC 10 ©6330 LOOF1 LDA HEADER» xX sTYFE HEATER 1C7A- AY OO 0970 LDA #0 $FILE NUMBER 0 
LEBFC- 30 06 0340 RMI LSTART 3$FF MARKS END-OF~MESSAGE 1C7C- 80 4E A&é 0980 STA PiL 
LBFE- 20 47 BA 0350 JSR OUTCHR 1C7F- 80 4F A& 0990 STA PabLei 
1iC01- E8 0360 INX 1c82- A9 00 1000 LOA #LsDRCTRY 
1C02- oO FS 0370 BNE LOOP1I sALWAYS 1C84- 80 4C A& 1010 STA F2L 
0380 ¢ 1087- A9 1E 1020 LDA #HsDRCTRY 
1004- A2 00 0390 LSTART LOX #0 1cs9- 80 40 AS 1030 STA P2L41 
1C06- BD OO 1E 0400 LOOF2 LIA EROTRY»XxX 1C8C- AY 00 1040 LDA #LeENDADD 
1C09- C9 FE 0410 CMP F$FE 1CBE- 80 4A A& 1050 STA. P3L 
1COk- FO OD 0420 BEQ LSKIF ¢SKIF OVER DELETEL ENTRIES 1C91- AY 1F 1060 LDA #H»ENDADID 
SYM-FHYSIS 8127 1C73- 8D 4B AS 1070 STA P3Lt1 SYM-FHYSIS 8428 


1096- 
1C98- 
1C9R- 
1C9D- 
1CA0~ 
1CA2- 
LCAS- 


1caB- 
1CAB- 
1CAE- 


1CAF~ 


LCRO- 
1Ck2- 
1CK3- 
1CB4- 
1CBS- 
1CR7- 
1CRA- 
LCBII- 
1C0CO- 
1ECi=- 
40C4- 
1CcS- 
1CC6- 
10C7- 


1CC8- ; 


1CCE- 
1CCE- 
1CCF— 
1cho- 
1chi2- 


1CD5- « 
1cre- 2 


LCDUR— 


1cnc- 
1CLE- 
LCE 1~ 
1CE3~- 
ICE6é~ 
1CE8~ 
1CER- 
1CELi- 
Lee R= 
1CF2- 


1CFS- 
1CF8- 
1CFA- 
1icFD- 
LCFF- 
1L1102- 
1103- 
1f05- 


1D06- 


A? 
8m 
AQ 
20 
A? 
Blt 
4c 


04 
30 
80 
87 
O1 
30 
SE 


8E 


Ab 


ic 
83 


in 


1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 


0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0140 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 
0550 


LDA 
STA 
LOY 
JSR 
LIA 
STA 
JMP 


+CT 


CUE 


Owe we we 


UE JSR 
JSR 
TXA 
SEC 
SEC 
TAX 
INX 
INX 
LOY 
LIA 
JSR 
STA 
DEY 
LIA 
LSR 
LSR 
LSR 
LSR 
JSR 
STA 
DEX 
DEY 
BFL. 
JSR 
JSR 
JSR 
RTS 


FILLOOF 


ow 


ETD LOX 
JSR 
LIA 
STA 
LOY 
JSR 
BCC 
LIX 
JMP 
OKLOAL JMP 
, 

MSG JSR 
LIX 
LIA 
RMI 
JSR 
INX 
BNE 
RTS 


MSGLOOP 


MSGEXIT 
j 


DELETE INY 


#4 
TAPIEL 
#480 
DUMPT 
#1 
TAPDEL 
RAE. HOT 


*LONG SYNC 


F3 


CASSETTE TAFE DIRECTORY — FILE 3 


TYPE DIRECTORY LINE» 
THEN TYPE USER 
WAIT FOR USER. 


PROMPT » 


PRTLINE 
CRLF 


sTYFE DIRECTORY LINE 


#$10 *RESET LINE POINTER 


sPOINT TO CASSETTE COUNTER 
#3 +XFER COUNTER TO MESSAGE BUFFER 
DRCTRY »X *GET HEX BYTE 
NIBASC sCONVERT LO NIBBLE 
CUEMSG412,7Y 


DRCTRY +X 
A 
A 
A 


A 
NIBASC sCONVERT HI NIBBLE 
CUEMSGH12:Y 


FILLOOP 
MSG 
INCHR 
CRLF 


*TYPE PROMPT MESSAGE 
+WAIT FOR USER INFUT 
sECHO CRLF TO ANY CHAR ENTERED 


2IC G -- GET DIRECTORY FROM TAPE 


#0 

CUE 

#0 

FIL 
#80 
LOADT 
OKLOAL 
#417 
CERROR) 
RAE. HOT 


sPROMPT USER 


sGET FILE 00 


CRLF 

#0 
CUEMSG»X 
MSGEXIT 
OUTCHR 


MSGLOOP 


*DELETE FILE 
SYM-FHYSIS 8329 


1L107- 
LL08—- 
1DOB-— 
1Don- 
1DOF- 
1f11- 
1014- 
LDLS~ 
1017- 
1D1A- 
1pin- 
1020- 
1022- 
1n24-- 
1n27- 
LD2Aa- 
102c- 


1D2F- 
1D31- 
1034- 
1136- 
1037- 
1D38- 
1LD39- 
1D3B- 
1D3D- 
1D3E- 
103F- 
1142- 
10143- 
1044- 
1n4s- 


1L146- 
1n4s8- 
in4a- 
n4pb- 
1D4F- 
1DSi- 
1DS2- 
LG54- 
ANS? — 
LUSA- 
1nSn- 
LDSF~ 
1061- 
1L164- 
1D67- 
1Dé69- 
1iD6ék- 
1N6E- 
1D70—- 
1073- 
1075- 


co 
BO 
20 
c9 


ho : 


c8 
A2 
20 
Alt 


20 2 


90 
A2 
6C 
20 
AQ 
Ag 
8st 
Ag? 
8L 
A2 
86 


O1 


1E 


if 


Bé 


01 


o1 


0560 
0570 
0580 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
0800 
0810 
0820 
0830 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
0710 
0920 
0930 


0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 


DEL 


D1 


NOTFOUND 


INY 
LDA 
CMP 
BEQ 
LIX 
JMF 
INY 
LIX 
JSR 
LIA 
JSR 
BCS 
LDA 
STA 
JMP 
LIX 
JMP 


6 


sPOINT TO FILE NUMBER 
CRT+Y 
= aa 
pi 
#$32 
(ERROR) +*F* NOT FOUND 
#$A 
GETBYT *GET BYTE FROM BUFFER 
$10A 
LOOKUP #LOOK UP FILE 
NOTFOUND 
#$FE *OVERWRITE FILE NUMBER 
DRCTRY +X #X POINTS TO ENTRY 
RAE. HOT 
#336 
(ERROR) #FILE NOT FOUND 


, 

; LOOK UP FILE # IN DIRECTORY 

; CARRY SET IF FILE NOT FOUND 

5 CARRY CLEAR IF FILE FOUND AND 

; X POINTS TO LINE IN DIRECTORY FILE 


, 
LOOKUP 
LKLOOF 


FNDFILE 


LRET 


IT] ar ee ee ee 


NT 


ENERR 
EN1 


LDX #0 

CMF DRCTRY +X 

BEQ FNDFILE 

FHA #SAVE FILE # BEING SEARCHED FOR 
TXA 

cLe 

ALC #$10 sPOINT TO NEXT ENTRY 
BCS LRET sEND OF DIRECTORY 
TAX 

PLA 

JMP LKLOOF 

cLC 

RTS 

PLA 

RTS 

«CT F4 


CRY 
BCS 
JSR 
CMP 
BNE 
INY 
LIX 
JSR 
LIA 
JSR 
RCC 
LOX 
JMP 
JSR 
LOY 
LDA 
STA 
LOA 
STA 
LDX 
STX 


CASSETTE TAPE DIRECTORY ~ FILE 4 


ENTER COMMAND 
LOOK UP FILE IN DIRECTORY 


CUE OPERATOR 
WRITE TO TAPE IN RAE FORMAT 


#$50 
ENERR1 
GETBUF 
#/F 
ENERK2 


¥$A 
GETBYT 
$10A 
LOOKUP 
EN1 
#936 
(ERROR) 


7GET FILE# FROM RAE BUFFER 


$SEARCH DIRECTORY FOR FILE 


sFILE NOT FOUND 
sRESET BUFFER POINTER 


#CHANGE INFUT BUFFER..- 
#'U + TO A *PUT* COMMANE! 


sRESET X FOR COMMAND SEARCH 
sCLEAR FUT FLAG SYM-PHYSIS 8130 


Ln77- 
LD7A- 
107C-— 
LO7E- 
1ne80- 


1n82- 
1ne4- 
1086- 
1LE89- 
Liles 
Len 
INGE 


IN9O- 2 


1N93- 
1D96~- 
AN AY Aa 
LN9B- 
LLL 
LDA0~ 
1DA3— 
IDAS- 
LLA?7~ 
LnAg~ 
LDAC 
LMAE— 
LIMBA 


LDR4— 
10R6— 
LDEBB— 
1DBA~ 


1DBC~- 


LOBF- : 
1n0C2~ § 


1nc5- 
1iIc8— 
LUCK- 
LnCE~ 
1np4a- 
LI03—~ 
L0n6—- 
1nn9—- 
1Dnc- 
IDLE ~ 


IDE2- 2 


LDES- 
1DES8- 
LDER- 
LDEE- 
TDF i- 
LIF 4- 
LUE = 
OFA 
LOFD- 


4c 
A2 
no 
A2 
ro 


AE 
35 
ES 
32 
LIF 


Bé 


R6 


O11 
B6 


0280 
0290 ENERR 
0300 
0310 
0320 
0330 ¢ 
0340 + 
O350 ¢ 
0360 + 
, 
L 


ENERR 
L. 


0370 
0380 
0370 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
OS10 
0520 
0530 
0540 
0550 
0560 
0570 
0580 
0590 
0600 
0610 
0620 LERR2 
0630 
0640 35 
0650 5 
0660 ¢ 
0670 H 


oan 


LERR 
Lot 


M 


EAE 


0680 FILEO 


0690 CUEMS 


0700 


LEOO- 


JMF DOCMD *LET RAE [DO THE WORK 
1 LUX #$35 

BNE ENERR sFILE# MISSING 
2 LOX #$32 

BNE ENERR 9*F" NOT FOUND 
OAD COMMAND 


GET FILE NUMBER FROM BUFFER 
PROMPT USER 


READ (GET) FILE FROM TAPE 
CRY #$50 
BCS LERR1 sTEST FOR ARGUMENT 
JSR GETBUF 7GET NEXT CHAR FROM RAE 
CMF #°F 
BNE LERRK2 71S IT AN ‘F'? 
INY 
LIX #$A 
JSR GETBYT *GET FILE NUMBER 
LIA $10A 
JSR LOOKUF sLOOK UF FILE# IN DIRECTORY 
REC LOL sCARRY SET IF FILE NOT FOUND 
LIX #$36 
JMP CERROR) 
JSR CUE sPROMPT USER 
LIY #0 
LIX #0 
LDA #°G sCHANGE RAE BUFFER TOs. 
STA CRT + A "GET" COMMAND. 
LOA #°E 
STA CRT+1 
JMF DOCME sLET RAE DO IT 
LUX #$35 
BNE LERK 
LIX #$32 
BNE LERR 
ESSAGE BLOCKS 
R FEY.) FIEND, ==—-NAME=—<——— ous Lal 2 
+BY 0 0 0 ‘TIRECTORY’ 
G +BY ‘CUE TAFE TO 0000’ $0D $0A 
+BY ‘THEN HIT RETN’ $FF 


0710 5 DIRECTORY FILE IS HERE 

0720 +BA $1E00 

0730 DRCTRY °DS 256 

0740 ENDADD «DI = 

0750 +EN SYM-PHYSIS 8331 


ARCADE TYPE GAMES 

We have hed numerous reauests for "real-time" arcade samesy and have 
received several such rFrogramsy some for the KTM-2/80, and some for the 
MTU Visible Memory. There is mot enough room available to print any one 
of them in totoy but we present below the instruction sheet which soes 
with Jack Gierysic’s "HI-RES LASER GUN" same, JBF-6» to sive you an idea 
of the kinds of things which can be done with the Visible Memory, 


from JACK BUILT PROGRAMS 


FORK OK KK KK KK KKK K 
x x 
* HI-RES LASER GUN X* 
x x 


SOO OOO OOK OK OK KKK 


This 1K machine language rrosgram rresents the user with 8 targets 
traveling across the tor of the screen and 2 movable laser gum om the 
bottom. Gun Positioning and fire control is via the hex keyrad on the 
SYM. 


1K of RAM at $1000 

Micro Technology’s 8K Visible Memory 

General Instrument’s Programmable Sound Generator 
(AY-3-8910/8912) wired rer FSG Demonstrator 
article 


Hardware Reauirements? 


Noy this isn’t Just another entertaining dame. I wrote this rrogram to 
dain experience with MTU’s Visible Memory. I wanted to see Just how 
interactive the SYM could be and how close I could get to “real time". 
This rrodram should be viewed as an idea generator rather than an 
amusement device. 


This board rrovides 8K of additional 
be Jumper selected at any BK boundary. If you 
then the Visible 


First @ note om the Visible Memory. 
RAM for your SYM and can 
have Blalock’s 4K memory exransion board on your SYM» 
Memory will rrovide you with your next 8K of RAM. The VM board rrovides 
@ comrosite video signal which can be fed into 2a monitor. The monitor 
diselay consists of 200 horizontal lines with each line consisting of 
320 dots. That’s 647000 dots all under software control! Each dot can 
be turned on or off by simrly changing 3 bit in memory. Each byte in 
the VM controls 8 consecutive dots. The first forty words on the 

memory rerresent the tor line (left to right)» the second 40% the 2nd 
line and so on down thru the 200th lines When any number of consecutive 
dots ere turned ony the result is a solid white line on that rart of the 
monitor. Chansing the disrlay is simrly storing data into memory. 


The Laser Gun frosgram has been assembled to load at location $1000. 
Resin execution with G 1000 CR. To move the gun left(right) simely. 
Frress the mumber 1(3) on the hex keypad. From any one rosition you may 
fire 10 shots and the gun becomes inactivee To reactivate ity Just 
move the dun right or left. To fire the guns press the number 4, 

Too heavy a hand will fire 311 10 shots in a flash. To restart the 
Frogramy, Fress the number 7. 


The PSG will let you hear the gun fire as well as rrovide an explosion 
when one of the targets is hit. It’s interesting to observe how the 
addition of sound can change @ normally silent video disrPlay. Sisht 
is not the only sense which can be stimulated by your comruter,. 


When an exrlosion occurs the entire monitor screen is inversed for an 
instant and then placed back in normal videos My 30MHz bandwidthy 


(continued on rage 8338) SYM-FHYSIS 8332 


. © 


ANOTHER SOFTWARE SOURCE 

Kin-Fing Kwoks Flat Ay 10/F, 20-22 Tuns Choi St.» Tat Ming Blda., 
Monskok» Kowloon, Hons Kang, several of whose ideas and Frrosrems have 
been Published in earlier issues, sent us his version of a 
Hissassembler-into-RAEy with rermission to publish freelyy at Just about 
the same time we were rutting the finishing touches on the Hissink 
version Published in this issue. 


His version contains one convenience feature not rresent in the Hissink 
version. If insufficient srace has been allocated for the source code, 
the Kwok version stors to rermit entry of 3a «CTy dumping to cassettey 
and resumption of disassembly from that roint. 


He has used his disassembler to Frerare "relocatable source codes" for 
BASIC and RAEy and has sent us cassettes containing his results, These 
Frograms would be extremely useful for ansone wishing to rerlace the 
BAS~1 and RAE-1 ROMs with RAM, and reassemble both Frograms into the 
same address srace-. We rerroduce below, that rortion of his cor- 
resrondence giving his rrices, We highls recommend these rrosrams} 
please write him directly for any additional information. 


Deer [ny 
Gn 4 

twice). Tt 

with Une 2 


jy there are four 
ams related tao the 
4th MawsGl. 


on the 
definetia ; 


x f ‘1 i emble of t 
tocumentetian on the relocati 


1 of SYM BA 


the 
e af 


listing 
ain last 


2 relocateci SYM BASIC executed in #1000— 


Tr 
encl 


Program or ts 


is the RAE relocetor. LTocumentetion is 


esein thet the rc mS Can be obleined 
U.S.$15.90 

whlers ohJdect coce are 
+90 

luding @ file with 1 
3 ang Crass efererc 


cumentaetion 
of the 
b tine) -— 


are @lwaye welcame.s 


Yours sincerelwys 


Kin-ring Kwok 


NEW FRODUCT - THE SPIKE SPIKER DELUXE FOWER CONSOLE 

We finally found what we had been looking for these many yvearsy 3 way to 
“organize* the maze of 3-rrons rower cords coming from a collection of 
computer connected devices, This is the "Srike-Sriker’ Deluxe Power 
Console, made by KALGO Electronics Coy Ine. 


In addition to transient absorrtion and RF "hash" filtering, this neat 
little "black box" rrovides EIGHT individually-switched» 120 Volt, 60 
Herts, rower outlets @ line fuser a rilot lights and @ master switch. 
We like it so muchy that we have become dealers» and can offer it at a 
discount. See the addendum mailed with this issue for the ferice. 
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CORRECTION TO THE DIS FROGRAM 


We knew of one very minor bus to DISs but rrerared the cory for the 
Printer anyuw sy Just im case. The fix arrived Jjust im time. Here ‘tis? 
Nelete Lines 3440 and 3450 and insert the following lines instead: 


3440 LSR A sTEST FOR ZERO PAGE FORMAT 
3445 BCC NZERO sCODES 01705711 

3450 CMF #$09 sELIMINATE 21759940710 
3455 RCS NZERO 


After the disassembly is completed verify that the source file has been 
rrorerly terminated. It should contain 3a $00 byte st the end-of-file 
address + 2. The first number om the second line of the SEt message 
erinted after disassembly is complete is the end-of file address. Then 
insert a .BA &XXXX and 2a .CE at the front of the source and 2 .EN at 
the ends as enter AS. External address references will be flassed with 
error messases- 

A USEFUL CASSETTE TIF 

Here is 238 helreful suggestion from Dick Albers, Placentiays CAr followed 
by some additional comments from the editor? 


"SYM-1’s tare LOAD frosram uses the seme memory 
locations es ’.M’ to keer track of ‘current memory 
location’ in which to store the mext byte. If you 
have trouble loadings 2 tare, after the ’ ER XX’ 
messager enter .M <er* and SYM will display the 
last address loaded + 1. This can be used to ad- 
Just your volume and tone controls." 


We susdest that you study, with simple examrlesy how RAE-1 and KAS~1 
mark the ends of their files: and how and where the end rointers are 
set. Do this with @ readable cassette. Then: when you find thet vou 
can read mosty but not all» of a lons cassette dumry you can use this 
knowledsey elus the tir above to set the rointer and end marker 
correctly, to rescue at least part of your cassette load. 


This tir is also helrful for readable cassettes when you Just want to 
Know the ending address. 
MISCELLANIA 


TRI-TEK: 7808 WN. 27th Avess FPhoenixy AZ 85021» lists and describes in 
their new catalog, the National Semiconductor complementary chir Fairs ) 
the LM1871 Radio Control Encoder/Transmitters and the LM1872 Radio 
Control RKeceiver/llecoder, The normal configuration for this rair 
rermits the remote transfer of two analod# and two binary (on/off) 
sidnals» but this may be modified, Frice for each chir is $7.45» for 
each srec sheet is $0.40. Anyone tried them vet with the SYM? 


MATT WILSON: author of "HEXTOASCII" on Fate 832, has designed an 
inexpensive (he cails it chear) 625 liner 50 Hz video board for SYM. He 
will send elans to anyone interested, 


DAVE KEMP, East Coast Micro Froductsr Odenton, MD (ESF-1 Sreech 
Synthesizer), alongs with mens others: has sent us versions of Arrle SAVE 
and DUMP routines. We intend eublishing an integrated version combining 
the best features of all =-* the mans Frograms we have received. 


NON DEPEW, Srarton Electronics, Jacksons MI, sugssests identifying each 
Frogram vou write with 2@ unieue identifier. An examrle might be 
BS106141645TITLE/LUX. The number indicates the yearr month datey and 
timer and the title and author follow. This makes it easy to identify 
the version (is this the latest, how many have there been?) and allows 
several tags for organizins your Frosrams. SYM-FHYSIS 8134 


FULLY COMMENTED SOURCE CODE FOR MICROSOFT BASIC? 

Microsoft holds its source codes to he frorrietaryr and BAS-1 loss-on 
with 3 copyright notice, but rresumably it is a legitimate research ef- 
fort to analyze obJect code to determine its inner workings, and to 
denerate, through one’s own efforts, @ recreation of source code. Such 
research could certainly also be a team effort. A Furchaser would seem 
to be free to modify and enhance a rurchased Product, and indeedy to 
freely market such enhancements as 3a new Froductse If the 
“enhancements* are so "complete" that a rurchaser of the enhancement 
need not also rurchase the original rroducty that is another matters 
indeed. We auote from a recent letter from John Hissink im this 


regard? 


"I have been disassembling BAS-1 and have generated 
relocatable text. I would like to fully dis- 
assemble BAS-1 as part of a (small?) team efforts 
mainly out of interest in seeing how the lansuase 
worksy and learning the rrogramming tricks used. 
It’s auite well commented nowy and I sit down every 
now and then with the rrintout and do some mores 
but it will take @ veary unless I dror all other 
FroJects. Any interest with the guys in sour 
neisghborhood? If sor 1/11 send the latest version 
on a disk (it takes 33 tracks!) and we can start 
from that and exchange updates," 


We know of a mumber of users who heave Frretty much annotated their 
erintouts of KAS-1 disassemblies, but vers few who have done so for 
“reassemblable" disassemblies. Johns Steve Coley and Arthur Richards 
heave been working together to reorganize BAS» RAE» FOS, and MON (and 
everything else they can get their hands on) in order to create 2 
really coherent system rackade, 


Since each of these Frrogrems was develored inderendentlyy they have 
differing syntaxes. One uses sraces as delimiters, two use commasy one 
uses NMoOnes Command words also differ. For examrley BASIC uses SAVE 
and LOAD for cassette orerations (disk is not surrorted), while RAE-1 
uses FUL and GEt for cassette, and ENter and LOad for disk. Since RAE 
was cast in ROM, while FONDS was nots we rerlaced FOLDS’ SAVe with ENTer 
for consistency. 


Note that BASIC rermits no abbreviations, FOIS reauires three letter 
abbreviations» and RAE rermits two letter abbreviations or even 
extensions of the word. In facts what we called LOad above was called 
LOokur in the original RAE manual (nor this is not documented im the 
RAE-1 Reference Manual as issued by Sunertek!). 


Their system will be easier to learn and use than the "standard":s but 
at the cost of rrogram transrortability. They are carrying the concert 
of a "Personal" computer to its ultimate limit! In rracticey howeverys 
the syntax and vocabulary differences mentioned above are no real 
problem. All soo0d comrputerists must be multilingual, anyway. 


But, to set back to the main roint!: If you are interested in Joining 
John’s team (you will need FOUS to rarticirate), sign-on with him at 29 
Knox Roads Havants Hantsy FO9y INFPy England. The end result of your 
earticiration will be a fully commented source source code of a version 
of Microsoft BASIC into which you can incorrorate any enhancements you 
wish. You’ll also end ur with the most rowerful DISK BASIC available! 


MORE ON FORTH 


FORTH is fast becoming our own rersonal favorite computer lansuase. We 
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have decided that we will become our University’s resident FORTH 
"expert" while everyone else is sgettind into Pascal. We stronsly 
recommend that you subscribe to Saturn Softwares Ltd.’s (SSL) “Saturn 
Softnews"*, even if you have mot yet sone FORTH: as the best way of 
introducing yourself to the lansuase,. 


In the first issue, Jack Brown rublishess and exrlainss in detaily the 
screens (the standard rase-format for FORTH source code) necessary to 
convert the original fis-FORTH model to the new 79-STANDARD, He also 
Frovides screens for 2 real-time clock, sound-effects senerationy 
KTM-2/80 grarhics»s and MTU Visible Memory srarhics. We feel that the 
best way to bhecome fluent in any language is by reading lots of well 
written material in that lansueser and Softnews rrovides that material. 


We have been testing, with great Frleasurer Saturn Software’s latest 
FORTH Froducty 2 disk- based 79-STANDARD FORTH, with 8 "resident" 
screensy and 104 (C!!!) “virtual-memory" disk-resident screensy all 
on-line at oncee With diskette chansesy the useful memory is unlimited. 
It’s the renultimate system! 


We will soon be receiving 3a still mewer Froducty a fully disk-linked 
Extended SYM-BASIC (ESB-2), for evaluations testing, and review. ESB-1i 
and ESB-2 will elso be surrorted in Saturn Softnews. We wish Jack muchy 
much success in his venture. SSL’s address is 8246 - 116A St.» Delta 
B.C.» Canada V4C SY9, 


ANOTHER RS-232 FORT FOR THE SYM 

The SYM has @ 20 mA current loor rort which works at TTL level (+5 V)»~ 
but you may need to add a 1 K resistor from the base of Q28 to sroundy 

to improve the keyboard input reliability. We see mo need ever to bring 

in a@ -Vn for current loor useage, 


The so-called RS-232 rort is actually an inverted TTL Forty with OV 
rerresenting a “i"» and a +5 V (mominal) rerresenting a "O", as far as 
outruts so- From the inrut standroints, the SYM will accert the full 
range of RS-232 levels» from < -S V to > +5 V. 


Most of the modern RS-232 eauirments will seccert the inverted TTL 
sidnals} for those that do noty you will need to bring in 2@ -Vn and 
change some JumPerss 


It is very simple to convert the 20 mA loor to a non-inverted TTL rort 
by shunting the outrut to the printer with 150 to 250 ohm resistor (use 
the existing R110, 150 ohm resistor» for this Furroser by "local" 
rewiring). If vou wish to invert the TTL signal to make this Fort 
RS~232 compatible, cut the arrrorriate traces and insert inverters in 
series. For sour informations there are three unused inverters on the 
SYM which you are free to use for this» or any other Purrose. These are 
to be found in the 74LS04 et UP (rims 3749596) and in the 7404 at U2 
Crpins 192), In additions rins 3 and 4 of the oren-collector hex 
inverter 7416 at U38 are also free. If you frurchased the early version 
of RAE-1 (with the A suffix)» you are already using the inverter in U2, 
to correct for 3 masking error im the ROM CS (chir select) Pin rolarity, 


MUSIC» MUSIC» MUSIC 

We now have the MTU Musical Instrument Synthesis Sons Pack om our 
systems with over 40 selections. We have automated the system to 
re-boot itself after each selection (for some riecesy the instrument 
sunthesis tables overlay, and destroy, the DOS) and ask the listener to 
enter the mumber of his desired selection. Our favorites include 
“Lara’s Themey" "The Entertainers" “Marle Leaf Rasy" and "“Duelins 
RanJos»" but there are some excellent Tchaikovsky, Bachy Handel» Chorin 
selections thrown ine SYM-FHYSIS 81336 
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The little 150 mW (into 16 ohms) amplifiers on the two MTU DAC boards 
drive @ large reir of 3-way sreakers to room-filling volumey and it’s 
hard to realize that you are mot listenind to real pianoss bandos» 
horns» duitarsy balalaikasy etc. 


For backsrounds review the two BYTE Magazine articles by Hal Chamberlin? 


1) Seret 1977: A Sampling of Techniaues for Comruter Performance of Music 
2) Arr 1980! Advanced Real-Time Music Synthesis Techniaues 


The MTU DAC Board comes with its hardware manualy and ea cassette 
containing obJect code similar to that in the first articles and several 
melodies, suitable for a 4K system, All MTU musie is four-voice 
harmonmss with two llACsy the music is stereo, 


The Advanced Music Software Fackade contains @ source code listings for 
all Frograms described in the first article end a cassette containing 
all obJect code, An 8K system is reaguired, 


Music produced by the techniaues described in the first article is 
"adequate", Like the talking dos who had vers little to sayy but was 
amazing because it could talk at all! On the other hand the techniaues 
deseribed in the second article make the SYM into a true musical 
instrumentys any instrument! It must be heard to be believed. A stereo 
cassette (audio) is available of 2 lecture by Mr. Chamberlins with @ 
half-dozen selections, 


At least 16K, fFreferably 32K is reauired for the Musical Instrument 
Synthesis Packager which contains source code listings, obJect code on 
cassette, and three selections on cassetter for 16Kr 24K, and 32K 
sustems, 


And finally, for owners of the Musical Instrument Synthesis Packader the 


Sond Fack»y on cassette or FODS diskettes is available. MTU and Hal have 
done an outstanding develorment Job in the music area, 


NOTE? ALL MTU) Froducts: including rerrints of the BYTE articles are 
available through the Users’ Group. See latest addendum for rrices. 


MORE MISCELLANIA 

JERRY AVINSy RCA, Lavid Sarnoff Research Centerr FPrincetony NJy sent us 
@ rair of minature electromasnetic sreskersy distributed by Star 
Micronicsy Ine.» 200 Park Ave.» Suite 2308E» New Yorks NY 10017. These 
can be Fludsed into a standard DIF sockety if desired, and make 
excellent “BELL"s for the KTM-2. Jerry explained how to get rid of the 
annoging noise when the bell is surrosed to be "off". This naise is due 
to the variable TTL zero level sigamal. Merely adding @ silicon diode in 
series will do the Job! If you wish to keer the [IC comronent of the 
signal out of the sreaker you can also add @ caracitor in series: as 
well. 


JOHN BLALOCKy whose address arrears in many back issuesy in connections 
with his memory (RAM and ROM) expansion boards: sent us 2a cory of HIS 
"DISAssembler~-into-RAE". It arrived too late to reviews but John’s 
erograms are usually good (Not a@lwaysy however! In one of his Frosgrams 
Published im MICRO he omitted the "mandatory" JSR ACCESS needed before 
writing to System RAM. He didn’t realize the omission however, because 
like many othersy he had cut the MM-45 write-rrotect Jumrer!). He will 
Frrovide RAE source cassettes of his version for $15.00 plus rostase, 


(It must be more than coincidences it is the world’s needs that at least 
four disassemblers-inmto-RAE were develored nearly simultaneously, In 
addition to the three mentioned in this issues Bob Feck also described 


his version to us.) » 
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(continued from rage 8232) 

tube-tyre monitor is unable to handle this situation. The image is 
severly distorted during this oreration, Howevers my Leedex Video 
100 monitor handles this situation like a chamr., It remains rock 
solid! 


I’ve added a box containing 8 switches (SPST momentary contacts 
normally open) in rarallel with the hex keyrad numbers 0 thru 7 Per 
the diagram and wire list. It attaches to the Arrlications 

Connector (A). This makes the user interface a bit more fun as well 
as provide for future expansion, Switches Or ly 2 and 3 corresrond to 
urpy left, down and right. Ur and down are not used by this rrosram, 
The other four switches are available for other rrogram functions. 

In this case $4 will fire the sum and $7 will restart the rrogram, 


If your VM is Jumrered to begin at another 8K boundary other than $2000 
then chanse location $1C01 from $20 to whatever you selected. To 
change the sound of the sun when it fires, try changing location $1EE8. 
Only values between $01 and $0F are allowed. The sound of the sun 
after all 10 shots are fired is controlled by location $iF2C. 


SOOO OOO OOK OKOK 
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x 
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Figure 1 - SWITCH BOX LAYOUT 
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Figure 2 - SWITCH BOX SCHEMATIC 


We tried the visual rortion of this gamer but not the audior because our 
sound denerator is not vet installed. As is usual with Jack’s Prosremsy 
the same is valuable not only for itself, but for the additional ideas 


it rrovides, SYM-FHYSIS 8-38 


STILL MORE MISCELLANIA 


CARL MOSER» author of RAE-1y based on his rrevious ASSM/TED for the 
6502» has lons had available an ASSM/TED 6800" a cross-assembler from 
6502 to 6800. He has been selling this to industrial users with full 
documentation and consulting surprort for $500. Since RAE-1 users 
already theve the essential documerntions and since we have agreed to 
Provide any reauired surrort: Carl has allowed the Users’ Grour to 
market ASSM/TED 6800 object code on diskette or cassette for $75. We 
hore that Carl will soon have an ASSM/TED 6809 available, Since most 
SYM-1/69 users will also have a SYM-1 available, the cross-assembler 
arrroach should be accertable,. 


TERRY TRIFFETs Engineering Deans University of Arizonar has come ur 
with an interesting concert, that of Fublishing books on cassettes 
readable on any comruter system with Microsoft Basic. Terry has 
written 2 text editor in BASIC to Fermit organizing the text and 
dumeing it to cassette a rase at a time. A tyrical full-lensth book 
could be contained on a sinsdle 60-90 minute cassette. When tares are 
dueliceted automatically, rublishins costs are below those for hard 
cory editions. A second BASIC rrosgram rermits the user to control the 
read-in and formatting of successive Pages, The user srecifies the 
terminal width (from 40 to 66) and the disrlay is risht-Justifieds with 
lons words hyphenated, if reauired. Terry’s first book is a novel» 
"The One-fold Was", We have read the first three charters and are 
anxious to read the rest. The formatter rrogram and the complete novel 
are available directly from Terry, at 6935 Stardust Circlery Tucson AZ» 
85718» for $25.. As @ convenience to overseas subscribers who are 
ordering other items and would prefer to send only a single checks the 
Users’ Grouwr will handle overseas orders. 


WILLI KUSCHE:s Wilseryv Industries, F. 0. Box 456 Bellmawry NJ O8031> 
sent us 2 cory of the User’s Manual for KMMM (Kushe Masnetic Media 
Monitor)» @ 6502 system DOS (Disk Orerating System). KMMM is written 
to be used with the SD Systems Versaflorry I Florey Disk Controllers 
which itself is designed to be used with the S-100 Bus. It was John 
Blalock who called our attention to KMMM by sending us @ Frerrint of an 
article submitted to MICROCOMPUTING, describing his method of 
interfacing the SYM to the Versaflorry Controller. John has high 
eraise for K-M cubed» and sent alons cories of his links hetween 
BAS-1/RAE-1 and KMMM. He also sent alons @ schematic of a simple 6502 
to $-100 bus sigmal comverter to drive the Versaflorry FIC. Since 
MICROCOMFUTING has a longs las time for articles, contact Willi for 
additional informations don’t wait for the article. Our feelings about 
KMMM? It is @ well conceived and well imrelemented [I0Ss and since it 
can read CF/M generated disks, it should be rossible to transfer ASCIT 
text files to/from 8080/Z-80 based systems, using 8* drives. 


PROTRONICS» 1516 E. Troricanary Suite 7A815» Las Vesasy NV 891097 sent 
us @ cory of the Owner’s Manual for a 32K Iiymamic RAM Koard for the 
KIM-4 Buss The board also includes four ROM/EFROM sockets, The 32K 
can be assigned either above or below $8000 and individual 4K blocks 
ean be disabled in case of address srace conflicts. The ROM sockets 
will hold the 2-chie versions of BAS-1 and RAE-1/2 or 4 EFROMS, 
Contact FROTRONICS directly for additional information. 


JOE HORART, 3465 N. Andes Ilr.» Fladstaff, AZ 86001» has sent us for 
review a cory of FIRATE’S ADVENTURE, adarted from the TRS-80 Level II 
BASIC version printed im BYTEs December 17980, As the suthory Scott 
Adams, of Adventure International (AI)y Foints out (and 25 we have 
confirmed by testing)» BASIC is far too slows and reauires lots of 
memory, Mre Adams states that all current AI sames are written in 
assembly lansuade,y and dave Joe authorization to distribute his BASIC 
version royalty-free. The same reauires 3 FULL 32K systems really! Send 
Joe $15 for 23 cassette cory, SYM-FHYSIS 8-39 
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LOG-OUT 

Well,» another issue will be ready to so to the rrinter’s when these 
closing raradrarns are stored on disk (ENT LOG): the Frinter turned on 
(IC FON)» and the hard cory rrerared for Publication (LIC PUR). 


We have published three rrosgramsy 311 in assembly lansuaser one each at 
the besinninsy intermediates and advanced levels. This does not mean 
that we did not det enoush RASIC frosgramsy or that we are anti-BASIC,. 
We like BASIC’ we regard it as the lingua franca of the comruter worldys 
and feel it should be everyone’s at least second lansuage, 


Actually, we did receive many more BASIC rrosgrams than we could find 
time to try, and Tom Gettys has given us a whole diskful. We think we 
have convinced Tom to compile the listings into 8 books which we could 
call “The First BASIC Book of SYM"s and offer for sale in the next 
issuers and Frrovide on cassette also, If you would be interested in 
spurring Tom on» write to hims in care of us. Our aim should be to 
build the SYM software availability ur to where it will become the 
STRONGEST selling Point for SYM, 


In our next issue we will be Publishing a meat BASIC utility Frosram 
submitted by Jim Pensrer of Whitman Colleser Walla Wallay WA. This 
Program searches a BASIC text file end Picks out and lists ell variable 
names. Unfortunately, ait arrived too late for review and rublication 
in this issue. 


We hore also to find room for John Hissink’s 9600 baud terminal Patch 
Programy which will rraectically seem to throw the data onto your CRT 
screen. Several readers, including Jeam Parisy of Parisy Frances who 
visited us last weekend, om @ motorcycle trir through the western US 
and Canaday work at 9600 baud regularly, by simrly having replaced the 
1.0 MHz crystal with a 2.0 MHz one. 


We regret to announce that the miniature ultra-violet lame which forms 
the basis for our chear EPROM Eraser has heen discontinued. We are 
contacting all rossible Flaeces we can think of which may have some 
still in stock, Thanks to Bill Cramery Altantar GAry who found us 2 
small batchys we still have a few Erasers availabley but at a slightly 
increased price. See addendum for new price, 


Qur Microrrocessor Fundamentals class at Chico State drew 26 students 
from as far away as Michisany, Utahy and Washington State, In addition 
anumber of Chico State’s foreign students from Algeria and Saudi 
Arabia were resistered. Six of the students were rrevious "SY¥Mmers". 
These included Phil Kohls Dick Albers: Ken Kartchners Larry Brigssy Joe 


Fierstein and Paul Walker. It was good to meet with these “old 
friends"» and to be able to compare motes with them. There was auite a 
rrofitable interchanse of ideas. Im additions they rrovided valuable 


suidance and ingrPiration to the raw besinners,. We will be offering 
this course asain at University of California, Davis (near Sacramento)» 
on Sert 11-13. The fee is $295, or $495 with 2a SYM included. Call 
(916) 752-0880 for additional information. 


We will be on a@ sabbatical leave from Chico State during the spring 
semester of 19827 and elan to spend several weeks each in Eurore = and 
the South Pacific area. If ane of our readers associated with 
universities or technical schools would wish to have us as a "Visiting 
Professor" for a few daysy in exchange for local travel and lodging 
exrensesy Please writes We look forward to meeting with many of our 
overseas readers during these trirs, 


We thank all who have submitted material, and arolosize that so much 
had to be left outs it was mot easy to decider and there was more than 
enough for an 80-rage issue, 
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